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PREFACE 


The  arrangement  of  the  astronomical  data  herein  conforms  to  the 
methods  and  examples  for  the  determination  of  time,  latitude,  and 
azimuth,  practiced  by  the  cadastral  engineers  of  the  Bureau  of  Land 
Management.  These  practices  are  described  in  the  Manual  of  Instruc¬ 
tions  for  the  Survey  of  the  Public  Lands  of  the  United  States. 

The  methods  long  in  use  have  been  developed  for  the  best  operation 
of  the  improved  solar  transit,  in  combination  with  observations  on 
the  sun,  Polaris,  and  the  brighter  equatorial  stars,  for  the  determina¬ 
tion  and  verification  of  time,  latitude,  and  azimuth.  In  this  practice, 
the  data  for  the  sun  are  required  in  terms  of  daily  apparent  positions 
for  the  Greenwich  meridian ;  for  all  stellar  positions  in  terms  of  the 
Greenwich  meridian,  mean  time ,  and  mean  time  intervals. 

The  apparent  time  of  sunrise  and  of  sunset,  the  refractions  in  polar 
distance,  and  the  companion  trigonometric  tables  and  formulas  em¬ 
ployed  in  these  methods,  are  tabulated  in  the  Standard  Field  Tables 
of  the  Bureau  of  Land  Management. 


Other  Technical  Publications 


The  Superintendent  of  Documents,  Government  Printing  Office, 
Washington,  D.C.  20402,  has  for  sale  to  the  public  at  current  cost  of 
printing  the  following  technical  publications  of  the  Bureau  of  Land 
Management. 


The  Manual  of  Instructions  for  the  Survey  of  the  Public  Lands  of  the  United 
States,  1973. 

Standard  Field  Tables,  1956  (a  supplement  to  the  Manual  of  Surveying  In¬ 
structions)  ;  contains  traverse  tables;  stadia  coefficients;  5-place  natural  and 
6-place  logarithmic  sines,  cosines,  tangents,  and  cotangents;  6-place  logarithms 
of  numbers;  and  other  tables  and  data  of  particular  application  in  land  sur¬ 
veying  practice. 

The  Ephemeris,  published  annually. 

Restoration  of  Lost  or  Obliterated  Corners  and  Subdivisions  of  Sections,  1963 
edition,  reprint  1965 ;  a  compendium  of  the  rules  that  are  applicable  within  the 
area  of  the  United  States  rectangular  surveys,  for  the  guidance  of  county  and 
other  local  surveyors,  with  explanation  of  the  methods  relating  to  retracements. 
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39.4 

11 

58.38 

Sun. 

31 

4 

14 

42.0 

58.02 

16 

01.99 

64 

4 

11.87 

1 

39.1 

7 

35.4 

11 

58.14 

Mon. 

32 

N  4 

37 

52.0 

+57.81 

16 

01.72 

65 

3 

53.88 

1 

35.2  P.M. 

W.E.  7 

31.5  P.M. 

11 

57.89 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that 


{ 


north 

south 


J  dec  I  i  nat  i  ons  a  re 


|i  nc  rea  s  i  ng. 
[decreas  ing. 
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POLARIS  FOR  THE  MERIDIAN 

AT  GREENWICH  APPARENT  NOON 

OF  GREENWICH,  CIVIL  DATE 

AND  MEAN  TIME 

T  i  me 

Eq  u  a  t i o  n 

THE  SUN'S 

Semi- 

of  T i me. 

Upper  Cu 1 - 

Elongation 

Dec  1  i- 

d  i  am- 

Add  to 

Date 

Appa  rent 

Di  f  f. 

Semi- 

e  te  r 

Su  bt  rac  t 

mi  na  t i on 

Lat.  40° 

nation 

Dec  1  i  na  t  i  on 

for  1 

d  i  am- 

Pa  s  s- 

f  rom 

Hour 

e  te  r 

i  ng 

Appa  rent 

Me  r. 

T  ime 

A 

P  R  I 

L  ,  1  9  8 

5 

+  89° 

o  9  99 

99 

9  99 

S 

m  s 

h  m 

h  m 

9  99 

Mon.  1 

N  4  37  52.0 

+  57.81 

16  01.72 

65 

3  53.88 

1  35.2  P.M 

W.E.  7  31.5  P.M. 

11  57.89 

Tues.  2 

5  00  56.8 

57.59 

16  01.45 

65 

3  35.98 

1  31.2 

7  27.6 

11  57.63 

Wed.  3 

5  23  56.2 

57.35 

16  01.18 

65 

3  18.21 

1  27.3 

7  23.6 

11  57.34 

Thur.  4 

5  46  49.8 

57.11 

16  00.90 

65 

3  00.57 

1  23.3 

7  19.7 

11  57.03 

Fri.  5 

6  09  37.3 

56.85 

16  00.63 

65 

2  43.10 

1  19.4 

7  15.7 

11  56.70 

Sat.  6 

6  32  18.4 

56.57 

16  00.35 

65 

2  25.82 

1  15.5 

7  11.8 

11  56.36 

Sun.  7 

6  54  52.9 

56.29 

16  00.07 

65 

2  08.75 

1  11.5 

7  07.9 

11  56.03 

Mon.  8 

7  17  20.4 

55.99 

15  59.79 

65 

1  51.91 

1  07.6 

7  03.9 

11  55.72 

Tues.  9 

7  39  40.6 

55.68 

15  59.51 

65 

1  35.33 

1  03.7 

6  60.0 

11  55.44 

Wed.  10 

8  01  53.1 

55.36 

15  59.24 

65 

1  19.02 

12  59.7 

6  56.1 

11  55.17 

Thur.  11 

8  23  57.8 

55.02 

15  58.96 

65 

1  03.00 

12  55.8 

6  52.1 

11  54.91 

Fri.  12 

8  45  54.1 

54.67 

15  58.68 

65 

0  47.29 

12  51.8 

6  48.2 

11  54.65 

Sat.  13 

9  07  41.8 

54.30 

15  58.40 

65 

0  31.91 

12  47.9 

6  44.2 

11  54.39 

Sun.  14 

9  29  20.6 

53.92 

15  58.13 

65 

0  16.86 

12  44.0 

6  40.3 

11  54.11 

Mon.  15 

9  50  50.0 

53.52 

15  57.85 

65 

0  02.17 

12  40.0 

6  36.4 

11  53.81 

Tues.  16 

10  12  09.7 

53.11 

15  57.58 

65 

0  12.15 

12  36.1 

6  32.4 

11  53.50 

Wed.  17 

10  33  19.4 

52.69 

15  57.31 

65 

0  26.09 

12  32.2 

6  28.5 

11  53.17 

Thur.  18 

10  54  18.7 

52.25 

15  57.04 

65 

0  39.63 

12  28.2 

6  24.6 

11  52.83 

Fri.  19 

11  15  07.2 

51.79 

15  56.78 

65 

0  52.77 

12  24.3 

6  20.6 

11  52.48 

Sat.  20 

11  35  44.7 

51.32 

15  56.52 

65 

1  05.50 

12  20.4 

6  16.7 

11  52.14 

Sun.  21 

11  56  10.7 

50.84 

15  56.26 

65 

1  17.80 

12  16.4 

6  12.8 

11  51.80 

Mon.  22 

12  16  25.0 

50.34 

15  56.00 

65 

1  29.66 

12  12.5 

6  08.8 

11  51.47 

Tues.  23 

12  36  27.1 

49.83 

15  55.75 

65 

1  41.08 

12  08.6 

6  04.9 

11  51.16 

Wed.  24 

12  56  16.7 

49.30 

15  55.50 

66 

1  52.04 

12  04.7 

6  01.0 

11  50.86 

Thur.  25 

13  15  53.5 

48.76 

15  55.25 

66 

2  02.54 

12  00.7  P.M. 

W.E.  5  57.1  P.M. 

11  50.59 

Fri.  26 

13  35  17.2 

48.20 

15  55.00 

66 

2  12.57 

11  56.8  A.M. 

E.E.  6  00.5  A.M. 

11  50.32 

Sat.  27 

13  54  27.3 

47.63 

15  54.76 

66 

2  22.12 

11  52.9 

5  56.5 

11  50.06 

Sun.  28 

14  13  23.6 

47.05 

15  54.52 

66 

2  31.19 

11  48.9 

5  52.6 

11  49.81 

Mon.  29 

14  32  05.7 

46.45 

15  54.28 

66 

2  39.76 

11  45.0 

5  48.7 

11  49.54 

Tues.  30 

N14  50  33.3 

+45.84 

15  54.04 

66 

2  47.82 

11  41.1  A.M. 

E.E.  5  44.8  A.M. 

11  49.26 

MAY 

,19  8  5 

Wed.  1 

N15  08  46.1 

+45.22 

15  53.81 

66 

2  55.38 

11  37.2  A.M. 

E.E.  5  40.8  A.M. 

11  48.96 

Thur.  2 

15  26  43.7 

44.58 

15  53.57 

66 

3  02.41 

11  33.2 

5  36.9 

11  48.64 

Fri.  3 

15  44  26.0 

43.93 

15  53.34 

66 

3  08.90 

11  29.3 

5  33.0 

11  48.31 

Sat.  4 

16  01  52.6 

43.28 

15  53.11 

66 

3  14.85 

11  25.4 

5  29.0 

11  47.98 

Sun.  5 

16  19  03.2 

42.61 

15  52.88 

66 

3  20.24 

11  21.5 

5  25.1 

11  47.67 

Mon.  6 

16  35  57.7 

41.93 

15  52.65 

66 

3  25.07 

11  17.5 

5  21.2 

11  47.39 

Tues.  7 

16  52  35.7 

41.23 

15  52.42 

67 

3  29.33 

11  13.6 

5  17.3 

11  47.13 

Wed.  8 

17  08  56.9 

40.53 

15  52.19 

67 

3  33.01 

11  09.7 

5  13.4 

11  46.89 

Thur.  9 

17  25  01.1 

39.81 

15  51.97 

67 

3  36.11 

11  05.8 

5  09.4 

11  46.67 

Fri.  10 

17  40  47.9 

39.08 

15  51.74 

67 

3  38.62 

11  01.9 

5  05.5 

11  46.43 

Sat.  11 

17  56  17.1 

38.34 

15  51.52 

67 

3  40.54 

10  57.9 

5  01.6 

11  46.19 

Sun.  12 

18  11  28.3 

37.59 

15  51.31 

67 

3  41.86 

10  54.0 

4  57.7 

11  45.94 

Mon.  13 

18  26  21.3 

36.82 

15  51.09 

67 

3  42.60 

10  50.1 

4  53.8 

11  45.67 

Tues.  14 

18  40  55.7 

36.04 

15  50.88 

67 

3  42.74 

10  46.2 

4  49.8 

11  45.38 

Wed.  15 

18  55  11.2 

35.25 

15  50.67 

67 

3  42.30 

10  42.2 

4  45.9 

11  45.09 

Thur.  16 

N19  09  07.7 

+34.45 

15  50.47 

67 

3  41.28 

10  38.3  A.M. 

E.E.  4  42.0  A.M. 

11  44.79 

Th®  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that i  |  declinations  are  J'ncreas’n9* 

l  south  J  decreasing. 


For  time  of  Western  Elongation  of  Polaris  for  any  date  after  April  25th,  add  5h  56.3m  to  the  time  of  Upper 
Culmination  of  the  same  date. 
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AT  GREENWICH  APPARENT  NOON 


-CP- 


POLARIS  FOR  THE  MERIDIAN 
OF  GREENWICH,  CIVIL  DATE 
AND  MEAN  TIME 


Date 

THE  SUN'S 

T  ime 
Semi- 
d  i  am- 

ete  r 
Pa  s  s- 
i  ng 

Me  r. 

Equat i on 
of  Time, 
Su  bt  rac  t 
from 

Upper  Cul¬ 
mination 

E 1  onga  t i on 
Lat.  40° 

Decl  i- 

nat i on 

Appa  rent 
Decl  i  nat i on 

Di  f  f. 

for  1 
Hou  r 

Semi  - 
d  i  am- 

e  te  r 

Add  to 
Appa  rent 
T  ime 

MAY 

,  1 

9  8  5 

+89° 

O 

9 

99 

99 

9 

99 

S 

III 

S 

h 

m 

h 

m 

9 

99 

Thur. 

16 

N19 

09 

07.7 

+34.45 

15 

50.47 

67 

3 

41.28 

10 

38.3 

A.M. 

E.E. 

4 

42.0 

A.M. 

11 

44.79 

Fri. 

17 

19 

22 

44.7 

33.63 

15 

50.27 

67 

3 

39.69 

10 

34.4 

4 

38.1 

11 

44.49 

Sat. 

18 

19 

36 

02.0 

32.80 

15 

50.07 

67 

3 

37.53 

10 

30.5 

4 

34.1 

11 

44.20 

Sun. 

19 

19 

48 

59.3 

31.97 

15 

49.88 

67 

3 

34.81 

10 

26.6 

4 

30.2 

11 

43.92 

Mon. 

20 

20 

01 

36.3 

31.12 

15 

49.70 

68 

3 

31.54 

10 

22.6 

4 

26.3 

11 

43.65 

Tues. 

21 

20 

13 

52.9 

30.26 

15 

49.52 

68 

3 

27.73 

10 

18.7 

4 

22.4 

11 

43.41 

Wed. 

22 

20 

25 

48.6 

29.38 

15 

49.34 

68 

3 

23.40 

10 

14.8 

4 

18.5 

11 

43.19 

Thur. 

23 

20 

37 

23.4 

28.50 

15 

49.17 

68 

3 

18.55 

10 

10.9 

4 

14.6 

11 

42.98 

Fri. 

24 

20 

48 

36.8 

27.61 

15 

49.00 

68 

3 

13.20 

10 

07.0 

4 

10.7 

11 

42.79 

Sat. 

25 

20 

59 

28.7 

26.71 

15 

48.84 

68 

3 

07.36 

10 

03.1 

4 

06.7 

11 

42.60 

Sun. 

26 

21 

09 

58.8 

25.80 

15 

48.68 

68 

3 

01.05 

9 

59.1 

4 

02.8 

11 

42.40 

Mon. 

27 

21 

20 

06.9 

24.87 

15 

48.52 

68 

2 

54.27 

9 

55.2 

3 

58.9 

11 

42.20 

Tues. 

28 

21 

29 

52.7 

23.94 

15 

48.37 

68 

2 

47.05 

9 

51.3 

3 

55.0 

11 

41.98 

Wed. 

29 

21 

39 

16.2 

23.01 

15 

48.22 

68 

2 

39.39 

9 

47.4 

3 

51.1 

11 

41.74 

Thur. 

30 

21 

48 

17.0 

22.06 

15 

48.08 

68 

2 

31.31 

9 

43.5 

3 

47.2 

11 

41.50 

Fri. 

31 

N21 

56 

55.0 

+  21.11 

15 

47.93 

68 

2 

22.83 

9 

39.6 

A.M. 

E.E. 

3 

43.2 

A.M. 

11 

41.25 

J 

U  N  E  ,  1 

9  8  5 

Sat. 

1 

N22 

05 

10.1 

+  20.15 

15 

47.79 

68 

2 

13.94 

9 

35.6 

A.M. 

E.E. 

3 

39.3 

A.M. 

11 

41.02 

Sun. 

2 

22 

13 

02.1 

19.18 

15 

47.66 

68 

2 

04.67 

9 

31.7 

3 

35.4 

11 

40.81 

Mon. 

3 

22 

20 

30.8 

18.21 

15 

47.52 

68 

1 

55.02 

9 

27.8 

3 

31.5 

11 

40.63 

Tues. 

4 

22 

27 

36.2 

17.24 

15 

47.39 

69 

1 

45.02 

9 

23.9 

3 

27.6 

11 

40.47 

Wed. 

5 

22 

34 

18.1 

16.25 

15 

47.26 

69 

1 

34.66 

9 

20.0 

3 

23.7 

11 

40.33 

Thur. 

6 

22 

40 

36.4 

15.26 

15 

47.13 

69 

1 

23.97 

9 

16.1 

3 

19.8 

11 

40.20 

Fri. 

7 

22 

46 

30.8 

14.27 

15 

47.01 

69 

1 

12.97 

9 

12.2 

3 

15.9 

11 

40.07 

Sat. 

8 

22 

52 

01.3 

13.27 

15 

46.89 

69 

1 

01.66 

9 

08.3 

3 

11.9 

11 

39.92 

Sun. 

9 

22 

57 

07.8 

12.27 

15 

46.77 

69 

0 

50.08 

9 

04.4 

3 

08.0 

11 

39.76 

Mon. 

10 

23 

01 

50.1 

11.26 

15 

46.66 

69 

0 

38.22 

9 

00.4 

3 

04.1 

11 

39.58 

Tues. 

11 

23 

06 

08.1 

10.24 

15 

46.55 

69 

0 

26.13 

8 

56.5 

3 

00.2 

11 

39.39 

Wed. 

12 

23 

10 

01.7 

9.22 

15 

46.45 

69 

0 

13.82 

8 

52.6 

2 

56.3 

11 

39.20 

Thur. 

13 

23 

13 

30.8 

8.20 

15 

46.35 

69 

0 

01.31 

8 

48.7 

2 

52.4 

11 

39.01 

Fri. 

14 

23 

16 

35.3 

7.18 

15 

46.25 

69 

0 

11.36 

8 

44.8 

2 

48.5 

11 

38.82 

Sat. 

15 

23 

19 

15.2 

6.15 

15 

46.16 

69 

0 

24.19 

8 

40.9 

2 

44.6 

11 

38.65 

Sun. 

16 

23 

21 

30.4 

5.12 

15 

46.08 

69 

0 

37.14 

8 

37.0 

2 

40.7 

11 

38.49 

Mon. 

17 

23 

23 

20.8 

4.09 

15 

46.00 

69 

0 

50.18 

8 

33.1 

2 

36.8 

11 

38.36 

Tues. 

18 

23 

24 

46.5 

3.05 

15 

45.92 

69 

1 

03.28 

8 

29.2 

2 

32.8 

11 

38.25 

Wed. 

19 

23 

25 

47.3 

2.02 

15 

45.86 

69 

1 

16.43 

8 

25.3 

2 

28.9 

11 

38.15 

Thur. 

20 

23 

26 

23.3 

+  0.98 

15 

45.79 

69 

1 

29.59 

8 

21.4 

2 

25.0 

11 

38.08 

Fri. 

21 

23 

26 

34.5 

-  0.05 

15 

45.74 

69 

1 

42.73 

8 

17.4 

2 

21.1 

11 

38.01 

Sa  t. 

22 

23 

26 

20.8 

1.09 

15 

45.69 

69 

1 

55.82 

8 

13.5 

2 

17.2 

11 

37.94 

Sun. 

23 

23 

25 

42.3 

2.12 

15 

45.64 

69 

2 

08.85 

8 

09.6 

2 

13.3 

11 

37.86 

Mon. 

24 

23 

24 

38.9 

3.16 

15 

45.60 

69 

2 

21.77 

8 

05.7 

2 

09.4 

11 

37.77 

Tues. 

25 

23 

23 

10.8 

4.19 

15 

45.56 

69 

2 

34.57 

8 

01.8 

2 

05.5 

11 

37.66 

Wed. 

26 

23 

21 

18.0 

5.22 

15 

45.53 

69 

2 

47.23 

7 

57.9 

2 

01.6 

11 

37.54 

Thur. 

27 

23 

19 

00.4 

6.24 

15 

45.50 

69 

2 

59.71 

7 

54.0 

1 

57.7 

11 

37.42 

Fri. 

28 

23 

16 

18.3 

7.26 

15 

45.48 

69 

3 

12.00 

7 

50.1 

1 

53.8 

11 

37.31 

Sat. 

29 

23 

13 

11.8 

8.28 

15 

45.46 

69 

3 

24.07 

7 

46.2 

1 

49.9 

11 

37.22 

Sun. 

30 

23 

09 

40.8 

9.30 

15 

45.44 

69 

3 

35.92 

7 

42.3 

1 

46.0 

11 

37.15 

Mon. 

31 

N23 

05 

45.5 

-10.31 

15 

45.43 

69 

3 

47.51 

7 

38.4 

A.M. 

E.E. 

1 

42.0 

A.M. 

11 

37.12 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  ^  s°u|h  ^ 


decl inations  are 


{i  nc  rea  s  i  ng. 
dec  rea  s  i  ng. 


The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that/ 


south  1  lt  .  _  /increasing. 

>  dec  I  mat  i ons  are  < 

(.  north  J  (decreasing. 
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POLARIS  FOR  THE  MERIDIAN 

AT  GREENWICH  APPARENT  NOON 

OF  GREENWICH, 

CIVIL  DATE 

AND  MEAN  TIME 

T  i  me 

THE  SUN'S 

Sem  i  - 

Equation 

d  i  am- 

o  f 

T  • 

Uppe  r  Cut- 

I  i  me. 

Date 

Apparent 

Di  f  f. 

Semi  - 

e  te  r 

Add 

to 

mi na  t i on 

La  t 

.  40 

nation 

Dec  1  i nat i on 

for  1 

d 

am- 

Pass- 

Appa  rent 

Hou  r 

ete  r 

i  ng 

T  i  me 

Me  r. 

j 

U  L  Y 

,  1 

9  8  5 

-•-89 

O 

/ 

99 

99 

9 

99 

S 

m 

S 

h 

m 

h 

m 

9 

99 

Mon. 

1 

N23 

05 

45.5 

-10.31 

15 

45.43 

69 

3 

47.51 

7 

38.4  A  M. 

E.E.  1 

42.0 

A.M. 

11 

37.12 

Tues. 

2 

23 

01 

26.1 

11.31 

15 

45.42 

69 

3 

58.84 

7 

34.5 

1 

38.1 

11 

37.11 

fed. 

3 

22 

56 

42.7 

12.31 

15 

45.41 

69 

4 

09.88 

7 

30.6 

1 

34.2 

11 

37.11 

Thu  r. 

4 

22 

51 

35.3 

13.30 

15 

45.40 

69 

4 

20.62 

7 

26.6 

1 

30.3 

11 

37.11 

Fri. 

5 

22 

46 

04.0 

14.30 

15 

45.40 

69 

4 

31.05 

7 

22.7 

1 

26.4 

11 

37.11 

Sat. 

6 

22 

40 

09.1 

15.28 

15 

45.40 

68 

4 

41.16 

7 

18.8 

1 

22.5 

11 

37.09 

Sun. 

7 

22 

33 

50.6 

16.26 

15 

45.41 

68 

4 

50.91 

7 

14.9 

1 

18.6 

11 

37.06 

Mon. 

8 

22 

27 

08.6 

17.23 

15 

45.42 

68 

5 

00.30 

7 

11.0 

1 

14.7 

11 

37.01 

Tues. 

9 

22 

20 

03.4 

18.20 

15 

45.43 

68 

5 

09.31 

7 

07.1 

1 

10.8 

11 

36.96 

Wed. 

10 

22 

12 

35.0 

19.16 

15 

45.45 

68 

5 

17.93 

7 

03.2 

1 

06.9 

11 

36.91 

Thur. 

11 

22 

04 

43.6 

20.12 

15 

45.47 

68 

5 

26.13 

6 

59.3 

1 

03.0 

11 

36.86 

Fri. 

12 

21 

56 

29.4 

21.06 

15 

45.50 

68 

5 

33.90 

6 

55.4 

0 

59.1 

11 

36.82 

Sat. 

13 

21 

47 

52.6 

22.00 

15 

45.53 

68 

5 

41.23 

6 

51.5 

0 

55.2 

11 

36.80 

Sun. 

14 

21 

38 

53.5 

22.93 

15 

45.57 

68 

5 

48.09 

6 

47.6 

0 

51.3 

11 

36.80 

Mon. 

15 

21 

29 

32.1 

23.85 

15 

45.61 

68 

5 

54.47 

6 

43.7 

0 

47.4 

11 

36.82 

Tues. 

16 

21 

19 

48.7 

24.76 

15 

45.66 

68 

6 

00.36 

6 

39.8 

0 

43.5 

11 

36.86 

Wed. 

17 

21 

09 

43.6 

25.66 

15 

45.71 

68 

6 

05.73 

6 

35.9 

0 

39.6 

11 

36.92 

Thu  r. 

18 

20 

59 

16.9 

26.55 

15 

45.77 

68 

6 

10.58 

6 

32.0 

0 

35.7 

11 

36.99 

Fri. 

19 

20 

48 

28.9 

27.44 

15 

45.84 

68 

6 

14.88 

6 

28.1 

0 

31.7 

11 

37.07 

Sat. 

20 

20 

37 

19.9 

28.31 

15 

45.91 

68 

6 

18.62 

6 

24.2 

0 

27.8 

11 

37.14 

Sun. 

21 

20 

25 

50.1 

29.17 

15 

45.98 

67 

6 

21.79 

6 

20.2 

0 

23.9 

11 

37.19 

Mon. 

22 

20 

13 

59.7 

30.02 

15 

46.06 

67 

6 

24.38 

6 

16.3 

0 

20.0 

11 

37.24 

Tues. 

23 

20 

01 

49.0 

30.86 

15 

46.15 

67 

6 

26.37 

6 

12.4 

0 

16.1 

11 

37.26 

Wed. 

24 

19 

49 

18.3 

31.69 

15 

46.24 

67 

6 

27.77 

6 

08.5 

0 

12.2 

11 

37.29 

Thur. 

25 

19 

36 

27.9 

32.51 

15 

46.34 

67 

6 

28.55 

6 

04.6 

0 

08.3 

11 

37.32 

Fri. 

26 

19 

23 

18.0 

33.31 

15 

46.44 

67 

6 

28.72 

6 

00.7 

0 

04.4 

11 

37.36 

Sat. 

27 

19 

09 

48.8 

34.11 

15 

46.54 

67 

6 

28.27 

5 

56.8 

J  0 

00.5 

A.M.  1 

11 

37.43 

111 

56.6 

P.M  J 

Sun. 

28 

18 

56 

00.9 

34.89 

15 

46.65 

67 

6 

27.20 

5 

52.9 

11 

52.7 

11 

37.53 

Mon. 

29 

18 

41 

54.2 

35.66 

15 

46.76 

67 

6 

25.52 

5 

49.0 

11 

48.8 

11 

37.65 

Tues. 

30 

18 

27 

29.3 

36.42 

15 

46.87 

67 

6 

23.22 

5 

45.1 

11 

44.9 

11 

37.79 

Wed. 

31 

N18 

12 

46.3 

-37.16 

15 

46.98 

67 

6 

20.30 

5 

41.2  A.M. 

E.E.  11 

41.0 

P.M. 

11 

37.93 

AUGUST, 

19  8  5 

Thur. 

1 

N17 

57 

45.5 

-37.90 

15 

47.10 

67 

6 

16.78 

5 

37.3  A.M. 

E.E.  11 

37.0 

P.M. 

11 

38.08 

Fri. 

2 

17 

42 

27.2 

38.62 

15 

47.22 

66 

6 

12.66 

5 

33.4 

11 

33.1 

11 

38.21 

Sat. 

3 

17 

26 

51.6 

39.34 

15 

47.35 

66 

6 

07.93 

5 

29.5 

11 

29.2 

11 

38.33 

Sun. 

4 

17 

10 

59.1 

40.04 

15 

47.47 

66 

6 

02.61 

5 

25.6 

11 

25.3 

11 

38.43 

Mon. 

5 

16 

54 

49.8 

40.73 

15 

47.60 

66 

5 

56.71 

5 

21.7 

11 

21.4 

11 

38.52 

Tues. 

6 

16 

38 

24.1 

41.41 

15 

47.73 

66 

5 

50.22 

5 

17.8 

11 

17.5 

11 

38.61 

Wed. 

7 

16 

21 

42.2 

42.08 

15 

47.87 

66 

5 

43.15 

5 

13.9 

11 

13.6 

11 

38.70 

Thur. 

8 

16 

04 

44.4 

42.73 

15 

48.01 

66 

5 

35.51 

5 

10.0 

11 

09.7 

11 

38.80 

Fri. 

9 

15 

47 

31.1 

43.37 

15 

48.15 

66 

5 

27.31 

5 

06.0 

11 

05.8 

11 

38.91 

Sat. 

10 

15 

30 

02.5 

44.00 

15 

48.30 

66 

5 

18.54 

5 

02.1 

11 

01.9 

11 

39.04 

Sun. 

11 

15 

12 

19.0 

44.62 

15 

48.45 

66 

5 

09.22 

4 

58.2 

10 

58.0 

11 

39.20 

Mon. 

12 

14 

54 

20.7 

45.22 

15 

48.61 

66 

4 

59.35 

4 

54.3 

10 

54.1 

11 

39.37 

Tues. 

13 

14 

36 

08.2 

45.82 

15 

48.77 

66 

4 

48.94 

4 

50.4 

10 

50.2 

11 

39.56 

Wed. 

14 

14 

17 

41.6 

46.39 

15 

48.93 

65 

4 

37.99 

4 

46.5 

10 

46.3 

11 

39.77 

Thur. 

15 

13 

59 

01.3 

46.96 

15 

49.10 

65 

4 

26.50 

4 

42.6 

10 

42.4 

11 

39.99 

Fri. 

16 

N13 

40 

07.7 

-47.51 

15 

49.28 

65 

4 

14.49 

4 

38.7  A.M. 

E.E.  10 

38.5 

P.M. 

11 

40.20 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that 


{ 


south 

north 


j-  dec  I  i  nat  i  ons  are 


li  nc  rea  s  i  ng. 
[dec  rea  s  i  ng. 
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AT  GREENWICH  APPARENT  NOON 

POLARIS  FOR  THE  MERIDIAN 

OF  GREENWICH,  CIVIL  DATE 

AND  MEAN  TIME 

T  i  me 

Equat i on 

THE  SUN'S 

Semi- 

of  T ime. 

d  i  am- 

Add  to 

Upper  Cul- 

E  1  onga  t i on 

Dec  1  i- 

Date 

Appa  rent 

Di  f  f. 

Semi  - 

eter 

Su  bt  rac  t 

mi  na  t i on 

Lat.  40° 

na  t ion 

Dec  1  i na  t i on 

for  1 

d  i  am- 

Pa  s  s- 

f  rom 

Hou  r 

eter 

i  ng 

Appa  rent 

Mer. 

T  ime 

AUGUST,  1985 

+89° 

0  9* 

* 

9  * 

s 

ri  s 

h  m 

h  m 

9  * 

Fri.  16 

N13  40  07.7 

-47.51 

15  49.28 

65 

4  14.49 

4  38.7  A  M. 

E.E.  10  38.5  P.M 

11  40.20 

Sat.  17 

13  21  01.1 

48.04 

15  49.45 

65 

4  01.96 

4  34.8 

10  34.5 

11  40.40 

Sun.  18 

13  01  41.7 

48.56 

15  49.64 

65 

3  48.91 

4  30.9 

10  30.6 

11  40.58 

Mon.  19 

12  42  10.0 

49.07 

15  49.83 

65 

3  35.36 

4  27.0 

10  26.7 

11  40.75 

Tues.  20 

12  22  26.3 

49.57 

15  50.02 

65 

3  21.30 

4  23.1 

10  22.8 

11  40.91 

Wed.  21 

12  02  30.9 

50.05 

15  50.22 

65 

3  06.76 

4  19.2 

10  18.9 

11  41.07 

Thur.  22 

11  42  24.2 

50.51 

15  50.42 

65 

2  51.74 

4  15.3 

10  15.0 

11  41.24 

Fri.  23 

11  22  06.4 

50.96 

15  50.62 

65 

2  36.25 

4  11.4 

10  11.1 

11  41.44 

Sat.  24 

11  01  38.0 

51.40 

15  50.83 

65 

2  20.31 

4  07.5 

10  07.2 

11  41.66 

Sun.  25 

10  40  59.2 

51.82 

15  51.04 

65 

2  03.93 

4  03.6 

10  03.3 

11  41.90 

Mon.  26 

10  20  10.4 

52.23 

15  51.25 

65 

1  47.12 

3  59.6 

9  59.4 

11  42.16 

Tues.  27 

9  59  11.9 

52.63 

15  51.47 

65 

1  29.92 

3  55.7 

9  55.5 

11  42.44 

Wed.  28 

9  38  04.0 

53.02 

15  51.68 

65 

1  12.33 

3  51.8 

9  51.6 

11  42.71 

Thur.  29 

9  16  47.1 

53.39 

15  51.90 

64 

0  54.37 

3  47.9 

9  47.7 

11  42.97 

Fri.  30 

8  55  21.3 

53.75 

15  52.12 

64 

0  36.07 

3  44.0 

9  43.8 

11  43.22 

Sat.  31 

N  8  33  47.0 

-54.10 

15  52.34 

64 

0  17.44 

3  40.1  A.M 

E.E.  9  39.8  P.M 

11  43.46 

S  E  P  T  E  M 

B  E  R  ,  1 

9  8  5 

Sun.  1 

N  8  12  04.5 

-54.44 

15  52.56 

64 

0  01.50 

3  36.2  A.M. 

E.E.  9  35.9  P.M 

11  43.68 

Mon.  2 

7  50  14.1 

54.76 

15  52.79 

64 

0  20.72 

3  32.3 

9  32.0 

11  43.89 

Tues.  3 

7  28  16.1 

55.07 

15  53.01 

64 

0  40.21 

3  28.4 

9  28.1 

11  44.11 

Wed.  4 

7  06  10.7 

55.37 

15  53.24 

64 

0  59.95 

3  24.5 

9  24.2 

11  44.32 

Thur.  5 

6  43  58.3 

55.66 

15  53.47 

64 

1  19.91 

3  20.5 

9  20.3 

11  44.55 

Fri.  6 

6  21  39.1 

55.93 

15  53.70 

64 

1  40.08 

3  16.6 

9  16.4 

11  44.79 

Sat.  7 

5  59  13.6 

56.19 

15  53.94 

64 

2  00.45 

3  12.7 

9  12.5 

11  45.05 

Sun.  8 

5  36  42.0 

56.44 

15  54.17 

64 

2  20.98 

3  08.8 

9  08.6 

11  45.34 

Mon.  9 

5  14  04.6 

56.67 

15  54.41 

64 

2  41.67 

3  04.9 

9  04.7 

11  45.64 

Tues.  10 

4  51  21.8 

56.89 

15  54.65 

64 

3  02.49 

3  01.0 

9  00.7 

11  45.96 

Wed.  11 

4  28  33.9 

57.09 

15  54.89 

64 

3  23.43 

2  57.1 

8  56.8 

11  46.28 

Thur.  12 

4  05  41.3 

57.28 

15  55.14 

64 

3  44.48 

2  53.2 

8  52.9 

11  46.61 

Fri.  13 

3  42  44.2 

57.46 

15  55.39 

64 

4  05.60 

2  49.3 

8  49.0 

11  46.93 

Sat.  14 

3  19  43.2 

57.62 

15  55.64 

64 

4  26.79 

2  45.3 

8  45.1 

11  47.24 

Sun.  15 

2  56  38.4 

57.77 

15  55.90 

64 

4  48.04 

2  41.4 

8  41.2 

11  47.52 

Mon.  16 

2  33  30.3 

57.90 

15  56.16 

64 

5  09.32 

2  37.5 

8  37.3 

11  47.79 

Tues.  17 

2  10  19.2 

58.02 

15  56.42 

64 

5  30.62 

2  33.6 

8  33.3 

11  48.06 

Wed.  18 

1  47  05.5 

58.12 

15  56.68 

64 

5  51.93 

2  29.7 

8  29.4 

11  48.33 

Thur.  19 

1  23  49.5 

58.20 

15  56.95 

64 

6  13.22 

2  25.8 

8  25.5 

11  48.62 

Fri.  20 

1  00  31.7 

58.28 

15  57.22 

64 

6  34.49 

2  21.9 

8  21.6 

11  48.94 

Sat.  21 

0  37  12.3 

58.33 

15  57.49 

64 

6  55.71 

2  18.0 

8  17.7 

11  49.28 

Sun.  22 

N  0  13  51.7 

58.37 

15  57.76 

64 

7  16.86 

2  14.1 

8  13.8 

11  49.64 

Mon.  23 

S  0  09  29.7 

58.40 

15  58.04 

64 

7  37.91 

2  10.1 

8  09.9 

11  50.01 

Tues.  24 

0  32  51.5 

58.42 

15  58.31 

64 

7  58.86 

2  06.2 

8  06.0 

11  50.38 

Wed.  25 

0  56  13.6 

58.42 

15  58.59 

64 

8  19.67 

2  02.3 

8  02.0 

11  50.74 

Thur.  26 

1  19  35.5 

58.40 

15  58.86 

64 

8  40.32 

1  58.4 

7  58.1 

11  51.09 

Fri.  27 

1  42  56.9 

58.38 

15  59.14 

64 

9  00.79 

1  54.5 

7  54.2 

11  51.42 

Sat.  28 

2  06  17.5 

58.34 

15  59.41 

64 

9  21.06 

1  50.6 

7  50.3 

11  51.74 

Sun.  29 

2  29  37.1 

58.28 

15  59.68 

64 

9  41.09 

1  46.6 

7  46.4 

11  52.04 

Mon.  30 

2  52  55.2 

58.22 

15  59.95 

64 

10  00.87 

1  42.7 

7  42.5 

11  52.34 

Tues.  31 

S  3  16  11.5 

-58.14 

16  00.23 

64 

10  20.37 

1  38.8  A.M 

E.E.  7  38.5  P.M 

11  52.64 

The 


sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that 


{ 


south 

north 
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1985 


AT  GREENWICH  APPARENT  NOON 


POLARIS  FOR  THE  MERIDIAN 
OF  GREENWICH,  CIVIL  DATE 
AND  MEAN  TIME 


Date 

THE  SUN'S 

T  i  me 

Sem  i  - 

Equation 
of  T i me, 
Su  bt  rac  t 
f  rom 

Appa  rent 
T  ime 

Uppe  r  Cul¬ 
mination 

E 1 onga  t i on 

Lat.  40° 

Decli¬ 

nation 

Appa  rent 

Dec  1  i  na  t i on 

Di  f  f. 

for  1 
Hour 

Semi  - 
d  i  am- 

ete  r 

d  i  am- 

e  te  r 
Pa  s  s- 
i  ng 
Me  r. 

OCTOBER,  19 

8  5 

+  89° 

Tues. 

i 

o 

S  3 

16 

99 

11.5 

—  58*14 

9  99 

16  00.23 

$ 

64 

m  s 

10  20.37 

h  m 

1  38.8  A  M. 

E.E. 

h  m 

7  38.5  P.M. 

11 

99 

52.64 

fed. 

2 

3 

39 

25.8 

58.05 

16  00.50 

64 

10  39.57 

1  34.9 

7  34.6 

11 

52.95 

Thur. 

3 

4 

02 

37.7 

57.94 

16  00.77 

64 

10  58.45 

1  31.0 

7  30.7 

11 

53.27 

Fri. 

4 

4 

25 

46.9 

57.82 

16  01.04 

64 

11  16.99 

1  27.1 

7  26.8 

11 

53.61 

Sat. 

5 

4 

48 

52.9 

57.68 

16  01.31 

64 

11  35.16 

1  23.1 

7  22.9 

11 

53.96 

Sun. 

6 

5 

11 

55.6 

57.53 

16  01.58 

65 

11  52.94 

1  19.2 

7  19.0 

11 

54.34 

Mon. 

7 

5 

34 

54.4 

57.37 

16  01.85 

65 

12  10.32 

1  15.3 

7  15.0 

11 

54.72 

Tues. 

8 

5 

57 

49.1 

57.19 

16  02.12 

65 

12  27.26 

1  11.4 

7  11.1 

11 

55.12 

Wed. 

9 

6 

20 

39.3 

56.99 

16  02.39 

65 

12  43.76 

1  07.5 

7  07.2 

11 

55.52 

Thur. 

10 

6 

43 

24.6 

56.78 

16  02.66 

65 

12  59.80 

1  03.5 

7  03.3 

11 

55.92 

Fri. 

11 

7 

06 

04.6 

56.55 

16  02.94 

65 

13  15.35 

0  59.6 

6  59.4 

11 

56.30 

Sat. 

12 

7 

28 

38.9 

56.30 

16  03.21 

65 

13  30.39 

0  55.7 

6  55.4 

11 

56.67 

Sun. 

13 

7 

51 

07.2 

56.04 

16  03.48 

65 

13  44.93 

0  51.8 

6  51.5 

11 

57.01 

Mon. 

14 

8 

13 

28.9 

55.76 

16  03.76 

65 

13  58.93 

0  47.8 

6  47.6 

11 

57.34 

1  ues. 

15 

8 

35 

43.8 

55.47 

16  04.03 

65 

14  12.38 

0  43.9 

6  43.7 

11 

57.67 

Wed. 

16 

8 

57 

51.4 

55.16 

16  04.31 

65 

14  25.28 

0  40.0 

6  39.7 

11 

58.02 

Thur. 

17 

9 

19 

51.2 

54.83 

16  04.59 

65 

14  37.61 

0  36.1 

6  35.8 

11 

58.38 

Fri. 

18 

9 

41 

43.0 

54.48 

16  04.86 

65 

14  49.36 

0  32.2 

6  31.9 

11 

58.77 

Sat. 

19 

10 

03 

26.2 

54.11 

16  05.14 

66 

15  00.52 

0  28.3 

6  28.0 

11 

59.18 

Sun. 

20 

10 

25 

00.4 

53.73 

16  05.42 

66 

15  11.06 

0  24.3 

6  24.1 

11 

59.61 

Mon. 

21 

10 

46 

25.3 

53.33 

16  05.69 

66 

15  20.97 

0  20.4 

6  20.1 

12 

00.03 

Tues. 

22 

11 

07 

40.5 

52.92 

16  05.97 

66 

15  30.24 

0  16.5 

6  16.2 

12 

00.45 

Wed. 

23 

11 

28 

45.5 

52.49 

16  06.24 

66 

15  38.85 

0  12.5 

6  12.3 

12 

00.85 

Thur. 

24 

11 

49 

40.1 

52.05 

16  06.51 

66 

15  46.78 

0  08.6 

6  08.3 

12 

01.24 

Fri. 

25 

12 

10 

23.7 

51.58 

16  06.78 

66 

15  54.02 

0  04.7 

6  04.4 

12 

01.60 

Sa  t. 

26 

12 

30 

56.1 

51.11 

16  07.05 

66 

16  00.54 

f  0  00.8  A.M.1 

E.E. 

6  00.5  P.M. 

I12 

01.95 

111  56.8  P.M.J 

112 

02.30 

Sun. 

27 

12 

51 

16.8 

50.61 

16  07.31 

66 

16  06.34 

11  52.9 

W.E. 

5  53.2  A  M. 

12 

02.63 

Mon. 

28 

13 

11 

25.6 

50.11 

16  07.57 

66 

16  11.40 

11  49.0 

5  49.2 

12 

02.97 

Tues. 

29 

13 

31 

22.0 

49.58 

16  07.83 

67 

16  15.70 

11  45.0 

5  45.3 

12 

03.32 

Wed. 

30 

13 

51 

05.6 

49.04 

16  08.08 

67 

16  19.22 

11  41.1 

5  41.4 

12 

03.69 

Thur. 

31 

S14 

10 

36.1 

-48.49 

16  08.34 

67 

16  21.97 

11  37.2  P.M. 

W.E. 

5  37.5  A.M. 

12 

04.06 

NOV 

E  M  E 

!ER,19 

8  5 

Fri. 

1 

S14 

29 

53.0 

-47.92 

16  08.58 

67 

16  23.91 

11  33.3  P.M. 

W.E. 

5  33.5  A.M. 

12 

04.46 

Sat. 

2 

14 

48 

56.1 

47.33 

16  08.83 

67 

16  25.04 

11  29.3 

5  29.6 

12 

04.86 

Sun. 

3 

15 

07 

44.9 

46.73 

16  09.07 

67 

16  25.36 

11  25.4 

5  25.7 

12 

05.28 

Mon. 

4 

15 

26 

18.9 

46.10 

16  09.31 

67 

16  24.84 

11  21.5 

5  21.8 

12 

05.70 

lues. 

5 

15 

44 

37.9 

45.47 

16  09.55 

67 

16  23.48 

11  17.5 

5  17.8 

12 

06.11 

Wed. 

6 

16 

02 

41.3 

44.81 

16  09.79 

67 

16  21.27 

11  13.6 

5  13.9 

12 

06.52 

Thur. 

7 

16 

20 

28.8 

44.14 

16  10.02 

68 

16  18.21 

11  09.7 

5  10.0 

12 

06.90 

Fri. 

8 

16 

37 

60.0 

43.45 

16  10.25 

68 

16  14.29 

11  05.7 

5  06.0 

12 

07.27 

Sat. 

9 

16 

55 

14.4 

42.74 

16  10.48 

68 

16  09.51 

11  01.8 

5  02.1 

12 

07.61 

Sun. 

10 

17 

12 

11.6 

42.02 

16  10.71 

68 

16  03.86 

10  57.9 

4  58.1 

12 

07.95 

Mon. 

11 

17 

28 

51.2 

41.27 

16  10.93 

68 

15  57.36 

10  53.9 

4  54.2 

12 

08.29 

Tues. 

12 

17 

45 

12.8 

40.51 

16  11.16 

68 

15  49.99 

10  50.0 

4  50.3 

12 

08.64 

Wed. 

13 

18 

01 

15.9 

39.74 

16  11.38 

68 

15  41.77 

10  46.1 

4  46.4 

12 

09.02 

Thur. 

14 

18 

17 

00.2 

38.94 

16  11.60 

68 

15  32.71 

10  42.1 

4  42.4 

12 

09.42 

Fri. 

15 

18 

32 

25.2 

38.13 

16  11.82 

69 

15  22.81 

10  38.2 

4  38.5 

12 

09.84 

Sat. 

16 

S18 

47 

30.5 

-37.30 

16  12.04 

69 

15  12.08 

10  34.3  P.M. 

W.E. 

4  34.6  A.M. 

12 

10.27 

The  sign  -  prefixed  to  the  hourly  change  of  declination  indicates  that 


/  south  1 
1  north  J 


declinations  are 


fi  nc  rea  s  i  ng. 
(.dec  rea  s  i  ng. 


For  time  of  Eastern  Elongation  of  Polaris  for  any  date  after  October  26th,  subtract  5**  56.31"  from  the  time 
of  Upper  Culmination  of  the  same  date. 
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AT  GREENWICH  APPARENT  NOON 

POLARIS  FOR  THE  MERIG 
OF  GREENWICH,  CIVIL  D/ 
AND  MEAN  TIME 

IAN 

{JE 

T  i  me 

Equation 

THE  SUN'S 

Semi- 

of  T  ime. 

d  i  am- 

Su  bt  rac  t 

Upper  Cul- 

E 1 onga  t i on 

Decl  i - 

Date 

Apparent 

Di  f  f. 

Semi- 

ete  r 

f  rom 

mi  nat i on 

Lat.  40° 

nat  ion 

Dec  1  i  nat i on 

for  1 

d  i  am- 

Pass- 

Add 

to 

Hour 

e  te  r 

i  ng 

Appa  rent 

Me  r. 

T  i  me 

NOVEMBER,!? 

8  5 

+  89° 

O 

/ 

ft 

tt 

/ 

tt 

s 

m 

S 

h 

m 

h  m 

t 

tt 

Sat. 

16 

S18 

47 

30.5 

-37.30 

16 

12.04 

69 

15 

12.08 

10 

34.3  P.M. 

W.E.  4  34.6  A.M. 

12 

10.27 

Sun. 

17 

19 

02 

15.7 

36.46 

16 

12.26 

69 

15 

00.53 

10 

30.3 

4  30.6 

12 

10.68 

Mon. 

18 

19 

16 

40.4 

35.59 

16 

12.47 

69 

14 

48.17 

10 

26.4 

4  26.7 

12 

11.08 

Tues. 

19 

19 

30 

44.2 

34.72 

16 

12.68 

69 

14 

34.99 

10 

22.5 

4  22.8 

12 

11.45 

Wed. 

20 

19 

44 

26.7 

33.82 

16 

12.89 

69 

14 

21.02 

10 

18.5 

4  18.8 

12 

11.81 

Thu  r. 

21 

19 

57 

47.7 

32.92 

16 

13.09 

69 

14 

06.25 

10 

14.6 

4  14.9 

12 

12.14 

Fri. 

22 

20 

10 

46.7 

31.99 

16 

13.29 

69 

13 

50.70 

10 

10.6 

4  10.9 

12 

12.47 

Sat. 

23 

20 

23 

23.4 

31.06 

16 

13.49 

69 

13 

34.37 

10 

06.7 

4  07.0 

12 

12.78 

Sun. 

24 

20 

35 

37.5 

30.11 

16 

13.68 

70 

13 

17.27 

10 

02.8 

4  03.0 

12 

13.09 

Mo  n. 

25 

20 

47 

28.6 

29.15 

16 

13.86 

70 

12 

59.42 

9 

58.8 

3  59.1 

12 

13.41 

Tues. 

26 

20 

58 

56.5 

28.17 

16 

14.04 

70 

12 

40.83 

9 

54.9 

3  55.2 

12 

13.73 

Ned. 

27 

21 

10 

00.9 

27.18 

16 

14.22 

70 

12 

21.50 

9 

50.9 

3  51.2 

12 

14.07 

Thu  r. 

28 

21 

20 

41.3 

26.18 

16 

14.39 

70 

12 

01.45 

9 

47.0 

3  47.3 

12 

14.42 

Fri. 

29 

21 

30 

57.6 

25.17 

16 

14.55 

70 

11 

40.70 

9 

43.1 

3  43.4 

12 

14.78 

Sat. 

30 

S21 

40 

49.5 

-24.14 

16 

14.71 

70 

11 

19.26 

9 

39.1  P.M. 

W.E.  3  39.4  A.M. 

12 

15.15 

DECEMBER,  IS 

8  5 

Sun. 

1 

S21 

50 

16.6 

-23.11 

16 

14.87 

70 

10 

57.14 

9 

35.2  P.M. 

W.E.  3  35.5  A.M. 

12 

15.52 

Mon. 

2 

21 

59 

18.6 

22.06 

16 

15.02 

70 

10 

34.38 

9 

31.2 

3  31.5 

12 

15.89 

Tues. 

3 

22 

07 

55.4 

21.00 

16 

15.16 

70 

10 

10.98 

9 

27.3 

3  27.6 

12 

16.24 

Wed. 

4 

22 

16 

06.6 

19.93 

16 

15.30 

70 

9 

46.96 

9 

23.3 

3  23.6 

12 

16.58 

Thu  r. 

5 

22 

23 

51.9 

18.85 

16 

15.44 

71 

9 

22.35 

9 

19.4 

3  19.7 

12 

16.90 

Fri. 

6 

22 

31 

11.2 

17.75 

16 

15.57 

71 

8 

57.17 

9 

15.5 

3  15.8 

12 

17.19 

Sat. 

7 

22 

38 

04.1 

16.65 

16 

15.70 

71 

8 

31.44 

9 

11.5 

3  11.8 

12 

17.47 

Sun. 

8 

22 

44 

30.4 

15.54 

16 

15.82 

71 

8 

05.20 

9 

07.6 

3  07.9 

12 

17.74 

Mon. 

9 

22 

50 

29.8 

14.42 

16 

15.94 

71 

7 

38.47 

9 

03.6 

3  03.9 

12 

18.01 

Tues. 

10 

22 

56 

02.3 

13.29 

16 

16.06 

71 

7 

11.29 

8 

59.7 

2  60.0 

12 

18.31 

Wed. 

11 

23 

01 

07.6 

12.15 

16 

16.17 

71 

6 

43.69 

8 

55.7 

2  56.0 

12 

18.63 

Thur. 

12 

23 

05 

45.5 

11.01 

16 

16.28 

71 

6 

15.71 

8 

51.8 

2  52.1 

12 

18.96 

Fri. 

13 

23 

09 

55.9 

9.86 

16 

16.39 

71 

5 

47.38 

8 

47.8 

2  48.2 

12 

19.31 

Sat. 

14 

23 

13 

38.6 

8.70 

16 

16.50 

71 

5 

18.74 

8 

43.9 

2  44.2 

12 

19.65 

Sun. 

15 

23 

16 

53.4 

7.54 

16 

16.60 

71 

4 

49.84 

8 

39.9 

2  40.3 

12 

19.98 

Mon. 

16 

23 

19 

40.3 

6.37 

16 

16.69 

71 

4 

20.70 

8 

36.0 

2  36.3 

12 

20.28 

Tues. 

17 

23 

21 

59.1 

5.20 

16 

16.79 

71 

3 

51.36 

8 

32.0 

2  32.4 

12 

20.56 

Wed. 

18 

23 

23 

49.8 

4.02 

16 

16.87 

71 

3 

21.85 

8 

28.1 

2  28.4 

12 

20.81 

Thur. 

19 

23 

25 

12.3 

2.85 

16 

16.96 

71 

2 

52.22 

8 

24.1 

2  24.4 

12 

21.04 

Fri. 

20 

23 

26 

06.5 

1.67 

16 

17.04 

71 

2 

22.48 

8 

20.2 

2  20.5 

12 

21.26 

Sat. 

21 

23 

26 

32.5 

-  0.49 

16 

17.11 

71 

1 

52.68 

8 

16.2 

2  16.5 

12 

21.47 

Sun. 

22 

23 

26 

30.2 

+  0.69 

16 

17.18 

71 

1 

22.85 

8 

12.3 

2  12.6 

12 

21.69 

Mon. 

23 

23 

25 

59.6 

1.86 

16 

17.24 

71 

0 

53.02 

8 

08.3 

2  08.6 

12 

21.90 

Tues. 

24 

23 

25 

00.7 

3.04 

16 

17.30 

71 

0 

23.22 

8 

04.4 

2  04.7 

12 

22.13 

Wed. 

25 

23 

23 

33.6 

4.21 

16 

17.35 

71 

0 

06.51 

8 

00.4 

2  00.8 

12 

22.37 

Thur. 

26 

23 

21 

38.4 

5.39 

16 

17.39 

71 

0 

36.15 

7 

56.5 

1  56.8 

12 

22.61 

Fri. 

27 

23 

19 

15.0 

6.56 

16 

17.43 

71 

1 

05.67 

7 

52.5 

1  52.9 

12 

22.87 

Sa  t. 

28 

23 

16 

23.6 

7.72 

16 

17.46 

71 

1 

35.03 

7 

48.6 

1  48.9 

12 

23.12 

Sun. 

29 

23 

13 

04.3 

8.89 

16 

17.49 

71 

2 

04.20 

7 

44.6 

1  45.0 

12 

23.38 

Mon. 

30 

23 

09 

17.0 

10.05 

16 

17.50 

71 

2 

33.16 

7 

40.7 

1  41.0 

12 

23.61 

Tues. 

31 

23 

05 

02.0 

11.20 

16 

17.52 

71 

3 

01.88 

7 

36.7 

1  37.0 

12 

23.83 

Wed. 

32 

S23 

00 

19.3 

+  12.35 

16 

17.52 

71 

3 

30.32 

7 

32.8  P.M. 

W.E.  1  33.1  A.M. 

12 

24.03 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that 


north 

south 

south 

north 


j-  decl  inations  are 
>  dec  I  i nat i ons  a  re 


{i  nc  reas  i  ng. 
dec  reas  i  ng. 

{increasing, 
dec  reas  i  ng. 
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SELECTED  STARS 


1985 


Serial 

Num  be  r 
this 

list 

No.  f  rom 
Nau  t i ca 1 
Almanac 

Constel  lation 

Name 

North 

Decl  i na t i on 

Sou  th 

Decl  i na  t i on 

R.A. 

Decl. 

Mag. 

R.A. 

Decl. 

Mag. 

• 

h  m 

O 

h  m 

O 

1 

1 

a  Andromedae  (Alpheratz) 

0  08 

+  29 

2.2 

2  x  X 

fi  Hyd  r i 

0  25 

-77 

2.9 

3 

4 

/3  Ce  t  i  (  0  i  phda  ) 

0  43 

-18 

2.2 

4  E 

Ot  Ursae  Minoris  (Polaris) 

2  14 

+89 

2.1 

5 

6 

Ot  Ar  i  e  t  i  s  (  Hama  1  ) 

2  06 

+  23 

2.2 

6 

10 

Ot  Tauri  (Aldebaran) 

4  35 

+  16 

1.1 

7 

11 

/3  Orionis  (Rigel) 

5  14 

-  8 

0.3 

8 

12 

a  Aurigae  (Capella) 

5  16 

+46 

0.2 

9 

16 

Ot  Orionis  (Betelgeuse) 

5  54 

+  7 

0.5  v 

10  X 

17 

Ot  Carinae  (Canopus) 

6  24 

-53 

-0.9 

11 

18 

at  Can  i  s  Ma  j  o  r  i  s  (Sirius) 

6  44 

-17 

-1.6 

12 

20 

Ot  Canis  Minoris  (Procyon) 

7  39 

+  5 

0.5 

13 

21 

/3  Geminorum  (Pollux) 

7  44 

+  28 

1.2 

14 

25 

Ot  Hydrae  (Alphard) 

9  27 

-  9 

2.2 

15 

26 

Ot  Leonis  (Regulus) 

10  08 

+  12 

1.3 

16 

28 

/3  Leonis  (Denebola) 

11  48 

+  15 

2.2 

17 

33 

Ot  Vi  rg  inis  (Spica) 

13  24 

-11 

1.2 

18  x 

36 

0  Centaur!  (Menkent) 

14  06 

-36 

2.3 

19 

37 

Ot  Bootis  (Arcturus) 

14  15 

+  19 

0.2 

20 

41 

Ot  Coronae  Borealis  (Alphecca) 

15  34 

+27 

2.3 

21  x 

42 

at  Scorpii  (Antares) 

16  28 

-26 

1.2 

22 

46 

Ot  Ophiuchi  (Rasalhague) 

17  34 

+  13 

2.1 

23 

49 

Ot  Lyrae  (Vega) 

18  36 

+39 

0.1 

24  x 

50 

(T  Sagittarii  (Nunki) 

18  54 

-26 

2.1 

25 

51 

Ot  Aquilae  (Altair) 

19  50 

+  9 

0.9 

26 

54 

€  Pegasi  (Enif) 

21  43 

+  10 

2.5 

27  x 

56 

at  Piscis  Australis  (Fomalhaut) 

22  57 

-30 

1.3 

28 

57 

Ot  Pegasi  (Markab) 

23  04 

+  15 

2.6 

x:  Required  for  stations  south  of  30°  north  latitude. 

X:  South  circumpolar;  not  included  in  principal  list  of  stars.  Nautical  Almanac. 

E:  Tabulated  in  this  Ephemeris  for  daily  position,  including  elongation, 

v:  Var  ies  from  0.1  to  1.2  in  magnitude  or  brilliancy. 

Ot:  Alpha.  /3:  Beta.  €:  Epsi  Ion.  0:  Theta.  <T :  Sigma.  These  designations  are  in 
the  order  of  brightness,  each  within  its  own  constellation. 

The  planets  and  the  bright  stars  Capella,  Canopus,  and  Vega,  are  tabulated  as  an  aid  in  finding 
stellar  positions. 

For  the  south  circumpolar  star.  No.  2  )8  Hydri,  the  horizontal  angles,  and  the  hour  angle  at  elonga¬ 
tion,  may  be  found  by  the  following  equations  (the  lat.  and  decl.  being  treated  as  positive): 

At  elongation:  cos  t  =  cot  8  tan0;  and,  sinA  =  ,C  ° S  ^ 

CO  S  0 

* ,  .  .  s  i  n  t 

At  any  hour  angle:  tan  A  =  - — - T - - - 

cos  (p  tan  O  —  s  i  n  <p  cost 

The  product,  sin  <f>  cos  t,  is  subtracted  for  hour  angles  0°  to  90°;  added  for  hour  angles  90°  to  180°. 

The  hour  angle,  t,  in  these  equations  is  in  sidereal  rate;  conversions  page  27. 


1985  10 

STAR  TABLES,  MERIDIAN  OF  GREENWICH,  CIVIL  DATE  AND  MEAN  TIME 


Transit 

No. 

Mag. 

T r an s  i  t 

Dec  ! . 

Transit 

)ec  1 . 

Transit  j 

)ec  1 . 

Transit 

)ec  1. 

Su  bt  rac  t 

Jan. 

1 

Jan.  16 

Fe  b.  1 

Feb.  1< 

> 

of  n 

ion  t  h 

h  m 

O  / 

h  m 

/ 

h  m 

h  m 

/ 

ni 

1-  1 

2.2 

5  22.4  PM 

+  29  00.5 

4  23.4  PM 

00.5 

3  20.5  PM 

00.5 

2  21.5  PM 

00.4 

1 

0.0 

2 

2.9 

5  39.7 

-77  20.7 

4  40.7 

20.7 

3  37.8 

20.7 

2  38.8 

20.6 

2 

3.9 

3-  4 

2.2 

5  57.5 

-18  04.3 

4  58.5 

04.3 

3  55.6 

04.3 

2  56.6 

04.3 

3 

7.9 

4 

2.1 

7  30.9 

+89  12.1 

6  31.6 

12.1 

5  28.3 

12.1 

4  28.9 

12.1 

4 

11.8 

5-  6 

2.2 

7  20.8 

+23  23.6 

6  21.8 

23.6 

5  18.9 

23.6 

4  19.9 

23.5 

5 

15.7 

6-10 

1.1 

9  49.1 

+  16  28.9 

8  50.1 

28.9 

7  47.2 

28.9 

6  48.2 

28.9 

6 

19.7 

7-11 

0.3 

10  27.8 

-  8  13.1 

9  28.8 

13.1 

8  25.9 

13.1 

7  26.9 

13.2 

7 

23.6 

8-12 

0.2 

10  29.5 

+45  59.2 

9  30.6 

59.2 

8  27.6 

59.2 

7  28.7 

59.3 

8 

27.5 

9-16 

0.5» 

11  08.2 

+  7  24.4 

10  09.2 

24.3 

9  06.3 

24.3 

8  07.3 

24.3 

9 

31.5 

10-17 

-0.9 

11  37.4  PM 

-52  41.2 

10  38.4 

41.3 

9  35.5 

41.3 

8  36.5 

41.4 

10 

35.4 

11-18 

-1.6 

f  0  02.1  AMl 

-16  41.6 

10  59.2 

41.7 

9  56.3 

41.7 

8  57.3 

41.8 

11 

39.3 

111  58.2  PM / 

12-20 

0.5 

0  56.0  AM 

+  5  15.9 

11  53.1  PM 

15.9 

10  50.2 

15.9 

9  51.2 

15.9 

12 

43.2 

/  0  01.0  AMl 

Jan.  15 

\ll  57.0  PM/ 

13 

47.2 

13-21 

1.2 

1  01.9  AM 

+28  03.8 

/  0  02.9  AM\ 

03.8 

10  56.1  PM 

03.9 

9  57.1 

03.9 

14 

51.1 

111  59.0  PM/ 

14-25 

2.2 

2  44.1 

-  8  35.5 

1  45.1  AM 

35.5 

0  42.2  AM 

35.6 

11  39.3  PM 

35.6 

15 

55.0 

/  0  02.8  AMl 

Feb.  11 

111  58.9  PM/ 

16 

0.0 

15-26 

1.3 

3  24.7 

+  12  02.5 

2  25.7 

02.5 

1  22.8  AM 

02.4 

0  23.8  AM 

02.4 

17 

3.9 

/  0  00.2  AMl 

Feb.  22 

111  56.3  PM/ 

18 

7.9 

16-28 

2.2 

5  05.1 

+  14  39.3 

4  06.1 

39.3 

3  03.2 

39.3 

2  04.3  AM 

39.2 

19 

11.8 

17-33 

1.2 

6  40.9 

-11  04.9 

5  42.0 

05.0 

4  39.1 

05.0 

3  40.1 

05.1 

20 

15.7 

18-36 

2.3 

7  22.2 

-36  17.6 

6  23.2 

17.6 

5  20.3 

17.7 

4  21.4 

17.7 

21 

19.7 

19-37 

0.2 

7  31.4 

+  19  15.5 

6  32.4 

15.5 

5  29.5 

15.4 

4  30.5 

15.4 

22 

23.6 

20-41 

2.3 

8  50.2 

+  26  45.7 

7  51.2 

45.7 

6  48.3 

45.6 

5  49.4 

45.6 

23 

27.5 

21-42 

1.2 

9  44.5  4 

-26  24.0 

8  45.5  4 

24.0 

7  42.6  4 

24.0 

6  43.7  4 

24.0 

24 

31.5 

22-46 

2.1 

10  50.1 

+  12  34.1 

9  51.1 

34.0 

8  48.2 

34.0 

7  49.2 

33.9 

25 

35.4 

23-49 

0.1 

11  52.1  AM 

+38  46.0 

10  53.1 

46.0 

9  50.2 

45.9 

8  51.2 

45.8 

26 

39.3 

24-50 

2.1 

3 

12  09.9  PM 

-26  19.1 

11  11.0  AM  3 

19.1 

10  08.1  3 

19.1 

9  09.1 

19.1 

27 

43.2 

25-51 

0.9 

1  05.5 

+  8  49.6 

12  06.5  PM 

49.5 

11  03.6  AM 

49.5 

10  04.7 

49.4 

28 

47.2 

26-54 

2.5 

2  58.6 

+  9  48.2 

1  59.6 

48.2 

12  56.7  PM 

48.2 

11  57.7  AM 

48.2 

29 

51.1 

27-56 

1.3 

4  11.8 

-29  42.4 

3  12.8 

42.4 

2  09.9 

42.4 

1  10.9  PM 

42.3 

30 

55.0 

28-57 

2.6 

4  18.9  PM 

+15  07.4 

3  20.0  PM 

07.4 

2  17.1  PM 

07.4 

1  18.1  PM 

07.3 

31 

59.0 

l 

Venus 

-4.1 

3  14  PM 

O 

-14 

3  15  PM 

O 

-  7 

3  08  PM 

O 

+  1 

2  52  PM 

+  8 

2 

Mars 

1.3 

3  46  PM 

-10 

3  29  PM 

-  6 

3  11  PM 

-  1 

2  53  PM 

+  4 

3 

Jup I  ter  —1.4 

12  49  PM 

-22 

12  05  PM 

-21 

11  18  AM 

-21 

10  33  AM 

-20 

4 

Saturn 

0.7 

8  48  AM 

-17 

7  54  AM 

-17 

6  56  AM 

-17 

6  00  AM 

-18 

Footnotes  Indicate  near  proximity  of  a  planet  to  a  star  in  time  of  transit  and  declination. 

For  time  of  transit  subsequent  to  a  star's  double  transit  and  until  the  next  tabulated  date,  subtract  for 
the  number  of  days  counting  from  the  second  transit  of  that  date.  All  other  interpolations  may  be  taken 
directly  by  reference  to  the  day  of  the  month. 
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STAR  TABLES,  MERIDIAN  OF  GREENWICH,  CIVIL  DATE  AND  MEAN  TIME 


Transit 

No. 

Mag. 

T  ran  s i t 

Dec  1 . 

Transit 

Dec  1 

T  ran  s i t 

Dec  1 

Transit 

|Dec  1 

Subtract 

Ma  r. 

1 

Mar.  16 

Ap  r.  1 

Apr.  16 

for  day 
of  month 

2.2 

h  m 

O  / 

h  m 

/ 

h  m 

/ 

h  m 

1-  1 

1  30.4  PM 

+  29  00.4 

12  31.4  PM 

00.3 

11  28.5  AM 

00.3 

10  29.5  AM 

00.3 

1 

0.0 

2 

2.9 

1  47.7 

-77  20.5 

12  48.7 

20.4 

11  45.8  AM 

20.3 

10  46.8 

20.2 

2 

3.9 

3-  4 

2.2 

2  05.5 

-18  04.3 

1  06.6 

04.3 

12  03.6  PM 

04.2 

11  04.7  AM 

04.2 

3 

7.9 

4 

2.1 

3  37.5 

+  89  12.1 

2  38.3 

12.0 

1  35.2 

12.0 

12  36.1  PM 

11.9 

4 

11.8 

5-  6 

2.2 

3  28.8  1 

+23  23.5 

2  29.8  J 

23.5 

1  26.9  2 

23.5 

12  27.9 

23.5 

5 

15.7 

6-10 

1.1 

5  57.1 

+  16  28.8 

4  58.1 

28.8 

3  55.2 

28.8 

2  56.3  2 

28.8 

6 

19.7 

7-11 

0.3 

6  35.8 

-  8  13.2 

5  36.8 

13.2 

4  33.9 

13.2 

3  34.9 

13.1 

7 

23.6 

8-12 

0.2 

6  37.5 

+45  59.3 

5  38.6 

59.3 

4  35.6 

59.3 

3  36.7 

59.2 

8 

27.5 

9-16 

0.5v 

7  16.2 

+  7  24.3 

6  17.2 

24.3 

5  14.3 

24.3 

4  15.3 

24.3 

9 

31.5 

10-17 

-0.9 

7  45.4 

-52  41.4 

6  46.4 

41.4 

5  43.5 

41.5 

4  44.5 

41.4 

10 

35.4 

11-18 

-1.6 

8  06.2 

-16  41.8 

7  07.2 

41.8 

6  04.3 

41.8 

5  05.3 

41.8 

11 

39.3 

12-20 

0.5 

9  00.1 

+  5  15.8 

8  01.1 

15.8 

6  58.2 

15.8 

5  59.2 

15.8 

12 

43.2 

13-21 

1.2 

9  06.0 

+28  03.9 

8  07.0 

03.9 

7  04.1 

03.9 

6  05.1 

03.9 

13 

47.2 

14-25 

2.2 

10  48.1 

-  8  35.6 

9  49.2 

35.7 

8  46.3 

35.7 

7  47.3 

35.7 

14 

51.1 

15-26 

1.3 

11  28.8  PM 

+  12  02.4 

10  29.8  PM 

02.4 

9  26.9 

02.4 

8  27.9 

02.4 

15 

55.0 

16-28 

Mar.  19 

2.2 

1  13.1  AM 

+  14  39.2 

0  14.2  AM 
f  0  02.4  AM  1 

39.2 

11  07.3  PM 

39.3 

10  08.3 

39.3 

16 

0.0 

111  58.4  PM J 

17 

3.9 

17-33 

Apr.  12 

1.2 

2  49.0 

-11  05.1 

1  50.0  AM 

05.1 

0  47.1  AM 
f  0  03.8  AMl 

05.2 

11  44.2  PM 

05.2 

18 

7.9 

111  59.9  PM  J 

19 

11.8 

18-36 

Apr.  23 

2.3 

3  30.3 

-36  17.8 

2  31.3 

17.8 

1  28.4  AM 

17.9 

0  29.4  AM 
f  0  01.9  AMl 

18.0 

20 

15.7 

111  57.9  PM  J 

21 

19.7 

19-37 

Apr.  25 

0.2 

3  39.4 

+  19  15.4 

2  40.4 

15.4 

1  37.5 

15.4 

0  38.6  AM 
f  0  03.2  AMl 

15.4 

23.6 

111  59.2  PM / 

23 

27.5 

20-41 

2.3 

4  58.3 

+26  45.6 

3  59.3 

45.6 

2  56.4 

45.6 

1  57.4  AM 

45.6 

24 

31.5 

21-42 

1.2 

5  52.5  4 

-26  24.0 

4  53.6  4 

24.1 

3  50.7  4 

24.1 

2  51.7  4 

24.1 

25 

35.4 

22-46 

2.1 

6  58.1 

+  12  33.9 

5  59.1 

33.9 

4  56.2 

33.9 

3  57.3 

33.9 

26 

39.3 

23-49 

0.1 

8  00.1 

+38  45.8 

7  01.2 

45.7 

5  58.3 

45.7 

4  59.3 

45.8 

27 

43.2 

24-50 

2.1 

8  18.0 

-26  19.1 

7  19.0 

19.1 

6  16.1 

19.1 

5  17.1 

19.1 

28 

47.2 

25-51 

0.9 

9  13.5 

+  8  49.4 

8  14.6 

49.4 

7  11.7 

49.4 

6  12.7 

49.4 

29 

51.1 

26-54 

2.5 

11  06.6  AM 

+  9  48.1 

10  07.7 

48.1 

9  04.8 

48.1 

8  05.8 

48.1 

30 

55.0 

27-56 

1.3 

12  19.8  PM 

-29  42.3 

11  20.8 

42.3 

10  17.9 

42.2 

9  19.0 

42.1 

31 

59.0 

28-57 

2.6 

12  27.0  PM 

+  15  07.3 

11  28.0  AM 

07.3 

10  25.1  AM 

07.3 

9  26.1  AM  1 

07.3 

1 

Venus 

-3.9 

2  27  PM 

O 

+  13 

1  34  PM  +16 

12  06  PM  +13 

10  41  AM  H 

O 

h  8 

Mars 

1.7 

2  37  PM 

+  8 

2  19  PM  +12 

2  00  PM  +16 

1  44  PM  +19 

Jup iter 

-1.7 

9  53  AM 

-19 

9  07  AM  - 

-19 

8  16  AM  - 

-18 

7  26  AM  - 

-17 

Saturn 

0.5 

5  10  AM 

-18 

4  11  AM  - 

-18 

3  06  AM  - 

-17 

2  04  AM  - 

-17 

Footnotes  indicate  near  proximity  of  a  planet  to  a  star  in  time  of  transit  and  declination. 

For  reduction  of  time  of  transit  from  the  Greenwich  mean  time  to  the  local  mean  time  at  the  longitude  of 
the  station,  see  table  of  Sidereal  Conversions,  page  27. 


1985  12 

STAR  TABLES,  MERIDIAN  OF  GREENWICH,  CIVIL  DATE  AND  MEAN  TIME 


Trans i t 

No. 

Mag. 

Trans  i  t 

Dec  1 . 

Tran  s  i  t 

Dec  1 . 

T 

ran  s i t 

Dec  1. 

Transit 

Dec  1 . 

Su  bt  rac  t 

for 

day 

May 

1 

May  16 

June 

1 

June  16 

of  month 

h 

in 

O 

9 

h 

m 

9 

h 

IK 

9 

h 

m 

9 

in 

1-  1 

2.2 

9 

30.6 

AM 

+29 

00.3 

8 

31.6 

AM 

00.3 

7 

28.7  AM 

00.3 

6 

29.7 

AM 

00.4 

1 

0.0 

2 

2.9 

9 

47.9 

-77 

20.1 

8 

48.9 

20.0 

7 

46.0 

20.0 

6 

47.1 

19.9 

2 

3.9 

3-  4 

2.2 

10 

05.7 

-18 

04.1 

9 

06.7 

04.1 

8 

03.8 

04.0 

7 

04.9 

04.0 

3 

7.9 

4 

2.1 

11 

37.1 

+89 

11.8 

10 

38.3 

11.7 

9 

35.6 

11.7 

8 

37.0 

11.6 

4 

11.8 

5-  6 

2.2 

11 

28.9 

AM 

+23 

23.5 

10 

30.0 

AM 

23.5 

9 

27.1 

23.5 

8 

28.1 

X 

23.5 

5 

15.7 

2 

2 

2 

6-10 

1.1 

1 

57.3 

PM 

+  16 

28.8 

12 

58.3 

PM 

28.8 

11 

55.4  AM 

28.9 

10 

56.4 

28.9 

6 

19.7 

7-11 

0.3 

2 

35.9 

-  8 

13.1 

1 

37.0 

13.1 

12 

34.0  PM 

13.0 

11 

35.1 

13.0 

7 

23.6 

8-12 

0.2 

2 

37.7 

+45 

59.2 

1 

38.7 

59.2 

12 

35.8 

59.1 

11 

36.8 

AM 

59.1 

8 

27.5 

9-16 

0.5» 

3 

16.4 

+  7 

24.3 

2 

17.4 

24.4 

1 

14.5 

24.4 

12 

15.5 

PM 

24.4 

9 

31.5 

10-17 

-0.9 

3 

45.5 

-52 

41.4 

2 

46.6 

41.3 

1 

43.6 

41.3 

12 

44.7 

41.2 

10 

35.4 

11-18 

-1.6 

4 

06.4 

-16 

41.8 

3 

07.4 

41.8 

2 

04.5 

41.7 

1 

05.5 

41.7 

11 

39.3 

12-20 

0.5 

5 

00.2 

+  5 

15.9 

4 

01.3 

15.9 

2 

58.4 

15.9 

1 

59.4 

15.9 

12 

43.2 

13-21 

1.2 

5 

06.1 

+28 

03.9 

4 

07.1 

03.9 

3 

04.2 

03.9 

2 

05.2 

03.9 

13 

47.2 

14-25 

2.2 

6 

48.3 

t 

-  8 

35.7 

5 

49.3 

35.7 

4 

46.4 

35.7 

3 

47.4 

35.6 

14 

51.1 

15-26 

1.3 

7 

28.9 

+  12 

02.5 

6 

29.9 

02.5 

5 

27.0 

02.5 

4 

28.0 

02.5 

15 

55.0 

16-28 

2.2 

9 

09.4 

+  14 

39.3 

8 

10.4 

39.3 

7 

07.5 

39.3 

6 

08.5 

39.4 

16 

0.0 

17-33 

1.2 

10 

45.2 

-11 

05.2 

9 

46.2 

05.2 

8 

43.3 

05.2 

7 

44.3 

05.2 

17 

3.9 

18-36 

2.3 

11 

26.5 

-36 

18.0 

10 

27.5 

18.0 

9 

24.6 

18.1 

8 

25.6 

18.1 

18 

7.9 

19-37 

0.2 

11 

35.7 

PM 

+  19 

15.4 

10 

36.7 

15.5 

9 

33.8 

15.5 

8 

34.8 

15.6 

19 

11.8 

20-41 

2.3 

0 

58.5 

AM 

+26 

45.7 

11 

55.5 

PM 

45.7 

10 

52.6 

45.8 

9 

53.7 

45.8 

20 

15.7 

1  0 

03.4 

AMl 

May  15 

111 

59.5 

PM  J 

21 

19.7 

4 

4 

4 

4 

21-42 

1.2 

1 

52.7 

AM 

-26 

24.1 

0 

53.8 

AM 

24.1 

11 

46.9  PM 

24.1 

10 

47.9 

24.1 

22 

23.6 

J  o 

02.6 

AMI 

May  29 

111 

58.7 

PM  J 

23 

27.5 

22-46 

2.1 

2 

58.3 

+  12 

34.0 

1 

59.3 

AM 

34.0 

0 

56.4  AM 

34.0 

11 

53.5 

PM 

34.1 

24 

31.5 

J  o 

01.4  AMl 

June  15 

111 

57.4  PM  J 

25 

35.4 

23-49 

0.1 

4 

00.3 

+38 

45.8 

3 

01.4 

45.9 

1 

58.5  AM 

45.9 

0 

59.5 

AM 

46.0 

26 

39.3 

24-50 

2.1 

4 

18.2 

-26 

19.0 

3 

19.2 

19.0 

2 

16.3 

19.0 

1 

17.3 

19.0 

27 

43.2 

25-51 

0.9 

5 

13.7 

+  8 

49.5 

4 

14.8 

49.5 

3 

11.9 

49.5 

2 

12.9 

49.6 

28 

47.2 

26-54 

2.5 

7 

06.8 

+  9 

48.2 

6 

07.8 

48.2 

5 

04.9 

48.2 

4 

06.0 

48.3 

29 

51.1 

27-56 

1.3 

8 

20.0 

-29 

42.1 

7 

21.0 

42.0 

6 

18.1 

42.0 

.  5 

19.1 

41.9 

30 

55.0 

28-57 

2.6 

8 

27.1 

AM 

+15 

07.3 

7 

28.2 

AM 

07.3 

6 

25.3  AM 

07.4 

5 

26.3 

AM 

07.4 

31 

59.0 

X 

Venus 

-4.0 

9 

45 

AM 

O 

+  5 

9 

14 

AM 

O 

+  5 

8 

59  AM 

O 

+  8 

8 

53 

AM 

O 

+  12 

2 

Mars 

1.8 

1 

28 

PM 

+  21 

1 

13 

PM 

+  23 

12 

57  PM 

+24 

12 

42 

PM 

+24 

3 

Jupiter  —2.1 

6 

34 

AM 

-17 

5 

40 

AM 

-16 

4 

40  AM 

-16 

3 

40 

AM 

-16 

4 

Satu  rn 

0.3 

1 

01 

AM 

-17 

11 

53 

PM 

-17 

10 

46  PM 

-16 

9 

43 

PM 

-16 

Footnotes  indicate  near  proximity  of  a  planet  to  a  star  in  time  of  transit  and  declination. 

For  time  of  transit  subsequent  to  a  star's  double  transit  and  until  the  next  tabulated  date,  subtract  for 
the  number  of  days  counting  from  the  second  transit  of  that  date.  All  other  interpolations  may  be  taken 
directly  by  reference  to  the  day  of  the  month. 
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STAR  TABLES,  MERIDIAN  OF  GREENWICH,  CIVIL  DATE  AND  MEAN  TIME 


Trans  i  t 

No. 

Mag 

T  ran  s  i  t 

Dec  1 . 

Transit 

Decl 

Transit 

Decl 

Transit 

Decl 

.  Su  bt  rac  t 

Ju  1  ) 

1 

July 

16 

Aug.  1 

Aug. 

16 

"  f  o 

o  f 

r  day 
mon  t  h 

1-  1 

2.2 

H  m 

5  30.8  AM 

•  / 

+29  00.< 

h  m 

4  31.8  AM 

9 

00.5 

h  m 

3  28.9  AM 

/ 

00.5 

h  in 

2  29.9  AM 

9 

00.6 

1 

0.0 

2 

2.9 

5  48.1 

-77  19. S 

4  49.2 

19.9 

3  46.3 

19.9 

2  47.3 

19.9 

2 

3.9 

3-  4 

2.2 

6  05.9 

-18  03.9 

5  06.9 

03.9 

4  04.0 

03.8 

3  05.0 

03.8 

3 

7.9 

4 

2.1 

7  38.4 

+89  11.6 

6  39.8 

11.6 

5  37.3 

11.6 

4  38.7 

11.7 

4 

11.8 

5-  6 

2.2 

7  29.1 

+23  23.5 

6  30.2 

23.6 

5  27.3 

23.6 

4  28.3 

23.7 

5 

15.7 

6-10 

1.1 

9  57.4  1 

+  16  28.9 

8  58.5  1 

28.9 

7  55.6 

28.9 

6  56.6 

29.0 

6 

19.7 

7-11 

0.3 

10  36.1 

-  8  12.9 

9  37.1 

12.9 

8  34.2 

12.8 

7  35.3 

12.8 

7 

23.6 

8-12 

0.2 

10  37.9 

+45  59.1 

9  38.9 

59.1 

8  36.0 

59.0 

7  37.0 

59.0 

8 

27.5 

9-16 

0.5v 

11  16.5 

+  7  24.4 

10  17.6 

24.4 

9  14.7 

24.5 

8  15.7 

24.5 

9 

31.5 

10-17 

-0.9 

11  45.7  AM 

-52  41.1 

10  46.7 

41.0 

9  43.8 

40.9 

8  44.8 

40.9 

10 

35.4 

11-18 

-1.6 

12  06.5  PM 

-16  41.6 

11  07.5  AM 

41.6 

10  04.6 

41.5 

9  05.7 

41.5 

11 

39.3 

12-20 

0.5 

1  00.4 

+  5  15.9 

12  01.4  PM 

15.9 

10  58.5 

16.0 

9  59.6 

16.0 

12 

43.2 

13-21 

1.2 

1  06.3  2 

+28  03.9 

12  07.3  2 

03.9 

11  04.4  AM  2 

03.9 

10  05.4  1 

03.9 

13 

47.2 

14-25 

2.2 

2  48.4 

-  8  35.6 

1  49.5 

35.6 

12  46.6  PM 

35.6 

11  47.6  AM 

35.5 

14 

51.1 

15-26 

1.3 

3  29.1 

+  12  02.5 

2  30.1 

02.5 

1  27.2 

02.5 

12  28.2  PM  2 

02.5 

15 

55.0 

16-28 

2.2 

5  09.5 

+  14  39.4 

4  10.5 

39.4 

3  07.6 

39.4 

2  08.6 

39.4 

16 

0.0 

17-33 

1.2 

6  45.4 

-11  05.2 

5  46.4 

05.1 

4  43.5 

05.1 

3  44.5 

05.1 

17 

3.9 

18-36 

2.3 

7  26.7 

-36  18.1 

6  27.7 

18.1 

5  24.8 

18.1 

4  25.8 

18.1 

18 

7.9 

19-37 

0.2 

7  35.8 

+  19  15.6 

6  36.8 

15.6 

5  33.9 

15.6 

4  34.9 

15.6 

19 

11.8 

20-41 

2.3 

8  54.7 

+  26  45.9 

7  55.7 

45.9 

6  52.8 

45.9 

5  53.8 

45.9 

20 

15.7 

21-42 

1.2 

9  49.0  ^ 

-26  24.2 

8  50.0  4 

24.2 

7  47.1  4 

24.2 

6  48.1  4 

24.2 

21 

19.7 

22-46 

2.1 

10  54.5  PM 

+  12  34.1 

9  55.6 

34.2 

8  52.6 

34.2 

7  53.7 

34.2 

22 

23.6 

23-49 

0.1 

f  0  00.5  AMl 
111  56.6  PM J 

+38  46.1 

10  57.6 

46.2 

9  54.7 

46.2 

8  55.7 

46.3 

23 

27.5 

24-50 

2.1 

0  18.4  AM 
f  0  02.6  AMl 

-26  19.0 

11  15.4  PM 

19.0 

10  12.5 

19.0 

9  13.6 

19.0 

24 

31.5 

July  5 

111  58.7  PMJ 

25 

35.4 

25-51 

July  19 

0.9 

1  13.9  AM 

+  8  49.6 

0  14.9  AM 
f  0  03.1  AMl 

49.7 

11  08.1  PM 

49.7 

10  09.1  PM 

49.8 

26 

39.3 

111  59.2  PMJ 

27 

43.2 

26-54 

2.5 

3  07.0 

+  9  48.3 

2  08.0  AM 

48.4 

1  05.1  AM 

48.5 

0  06.1  AM 

48.5 

28 

47.2 

Aug.  17 

f  0  02.2  AMl 
111  58.3  PMJ 

29 

51.1 

27-56 

1.3 

4  20.2 

-29  41.9 

3  21.2 

41.9 

2  18.3 

41.9 

1  19.3  AM 

41.9 

30 

55.0 

28-57 

2.6 

4  27.3  AM 

+  15  07.5 

3  28.4  AM 

07.5 

2  25.5  AM 

07.6 

1  26.5  AM 

07.6 

31 

59.0 

1 

Venus 

-3.6 

8  55  AM  +16 

9  02  AM  +20 

9  15  AM  +22 

9  31  AM  -i 

O 

-21 

Mars 

1.9 

12  26  PM  +24 

12  09  PM  +22 

11  49  AM  +20 

11  29  AM  +18 

Jup iter- 

-2.3 

2  38  AM 

-17 

1  33  AM  - 

-17 

0  23  AM  - 

-18 

11  11  PM  - 

18 

Saturn 

0.7 

8  41  PM 

-16 

7  40  PM  - 

16 

6  37  PM  - 

16 

5  40  PM  - 

16 

Footnotes  indicate  near  proximity  of  a  planet  to  a  star  in  time  of  transit  and  declination. 

For  reduction  of  time  of  transit  from  the  Greenwich  mean  time  to  the  local  mean  time  at  the  longitude  of 
the  station,  see  table  of  Sidereal  Conversions,  page  27. 
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STAR  TABLES,  MERIDIAN  OF  GREENWICH,  CIVIL  DATE  AND  MEAN  TIME 


Tra 

n  s  i  t 

No. 

Mag. 

Transit 

Dec  1 . 

Tran  s i t 

Dec  1 . 

Transit 

Dec  1 . 

Transit 

Dec  1. 

Su  bt  rac  t 

t  u  r 

a  ay 

Sept. 

1 

Sept.  16 

Oct.  ] 

Oct.  16 

of  month 

h 

m 

0 

9 

h 

in 

9 

h 

m 

h 

m 

9 

m 

1-  1 

2.2 

1 

27.0 

AM 

+  29 

00.7 

0 

28.0 

AM 

00.7 

11 

25.1 

PM 

00.8 

10 

26.1 

PM 

00.8 

1 

0.0 

J  o 

00.5 

AMl 

Sept.  23 

U1 

56.6 

PMJ 

2 

3.9 

2 

2.9 

1 

44.4 

-77 

20.0 

0 

45.5 

AM 

20.0 

11 

42.6 

PM 

20.1 

10 

43.6 

20.2 

3 

7.9 

J  o 

02.2 

AMl 

Sept.  27 

111 

58.3 

PMJ 

4 

11.8 

3-  4 

2.2 

2 

02.1 

-18 

03.8 

1 

03.2 

AM 

03.8 

0 

04.2 

AM 

03.8 

11 

01.3 

PM 

03.8 

5 

15.7 

J  o 

00.3 

AMl 

Oct.  2 

Ul 

56.3 

PMJ 

6 

19.7 

4 

2.1 

3 

36.2 

+89 

11.7 

2 

37.5 

11.8 

1 

38.8 

AM 

11.9 

0 

40.0 

AM 

12.0 

7 

23.6 

J  0 

00.7 

AMl 

Oct.  26 

111 

56.8 

PM  J 

8 

27.5 

5-  6 

2.2 

3 

25.4 

+  23 

23.7 

2 

26.4 

23.8 

1 

27.5 

23.8 

,  o 

28.5 

AM  _ 

23.8 

9 

31.5 

Jo 

00.9 

AMl 

Oct.  23 

111 

57.0 

PMJ 

10 

35.4 

6-10 

1.1 

5 

53.7 

+  16 

29.0 

4 

54.7 

29.0 

3 

55.8 

29.0 

2 

56.8 

AM 

29.0 

11 

39.3 

7-11 

0.3 

6 

32.4 

-  8 

12.8 

5 

33.4 

12.8 

4 

34.4 

12.8 

3 

35.4 

12.8 

12 

43.2 

8-12 

0.2 

6 

34.1 

+45 

59.0 

5 

35.2 

59.1 

4 

36.2 

59.1 

3 

37.2 

59.1 

13 

47.2 

9-16 

0.5» 

7 

12.8 

+  7 

24.5 

6 

13.8 

* 

24.5 

5 

14.8 

24.5 

4 

15.9 

24.5 

14 

51.1 

10-17 

-0.9 

7 

41.9 

-52 

40.8 

6 

43.0 

40.8 

5 

44.0 

40.8 

4 

45.0 

40.8 

15 

55.0 

11-18 

-1.6 

8 

02.8 

-16 

41.4 

7 

03.8 

41.4 

6 

04.8 

41.4 

5 

05.9 

41.4 

16 

0.0 

12-20 

0.5 

8 

56.6 

+  5 

16.0 

7 

57.7 

16.0 

6 

58.7 

16.0 

5 

59.7 

16.0 

17 

3.9 

13-21 

1.2 

9 

02.5 

l 

+28 

03.9 

8 

03.5 

03.8 

7 

04.6 

03.8 

6 

05.6 

03.8 

18 

7.9 

14-25 

2.2 

10 

44.7 

-  8 

35.5 

9 

45.7 

35.5 

8 

46.7 

35.5 

7 

47.8 

35.5 

19 

11.8 

15-26 

1.3 

11 

25.3 

AM  2 

+  12 

02.5 

10 

26.3 

AM  2 

02.5 

9 

27.3 

1 

2 

02.5 

8 

28.4 

02.4 

20 

15.7 

16-28 

2.2 

1 

05.7 

PM 

+  14 

39.4 

12 

06.8 

PM 

39.3 

11 

07.8 

AM  z 

39.3 

10 

08.8 

2 

39.3 

21 

19.7 

17-33 

1.2 

2 

41.6 

-11 

05.1 

1 

42.6 

05.1 

12 

43.6 

PM 

05.1 

11 

44.7 

AM 

05.1 

22 

23.6 

18-36 

2.3 

3 

22.9 

-36 

18.1 

2 

23.9 

18.0 

1 

24.9 

18.0 

12 

25.9 

PM 

18.0 

23 

27.5 

19-37 

0.2 

3 

32.0 

+  19 

15.6 

2 

33.0 

15.6 

1 

34.1 

15.5 

12 

35.1 

15.5 

24 

31.5 

20-41 

2.3 

4 

50.9 

+26 

45.9 

3 

51.9 

45.9 

2 

52.9 

45.9 

1 

53.9 

45.8 

25 

35.4 

4 

4 

4 

4 

21-42 

1.2 

5 

45.2 

-26 

24.2 

4 

46.2 

24.2 

3 

47.2 

24.2 

2 

48.2 

24.1 

26 

39.3 

22-46 

2.1 

6 

50.8 

+  12 

34.3 

5 

51.8 

34.3 

4 

52.8 

34.3 

3 

53.8 

34.2 

27 

43.2 

23-49 

0.1 

7 

52.8 

+38 

46.3 

6 

53.8 

46.3 

5 

54.8 

46.4 

4 

55.8 

46.3 

28 

47.2 

24-50 

2.1 

8 

10.7 

-26 

19.1 

7 

11.7 

19.1 

6 

12.7 

19.1 

5 

13.7 

19.1 

29 

51.1 

25-51 

0.9 

9 

06.2 

+  8 

49.8 

8 

07.2 

49.8 

7 

08.2 

49.8 

6 

09.3 

49.8 

30 

55.0 

26-54 

2.5 

10 

59.3 

PM 

+  9 

48.5 

10 

00.3 

48.6 

9 

01.3 

48.6 

8 

02.4 

48.6 

31 

59.0 

27-56 

1.3 

0 

16.4 

AM 

-29 

41.9 

11 

13.5 

41.9 

10 

14.5 

41.9 

9 

15.6 

42.0 

J  o 

00.7 

AMl 

Sept.  5 

111 

56.8 

PM  J 

28-57 

2.6 

0 

23.6 

AM 

+15 

07.7 

11 

20.7 

PM 

07.7 

10 

21.7 

PM 

07.8 

9 

22.7 

PM 

07.8 

/  o 

03.9 

AMl 

Sept.  6 

111 

60.0 

PM  J 

X 

Venus 

-3.4 

9 

48 

AM 

O 

+  19 

10 

01 

AM 

O 

+  14 

10 

13 

AM 

O 

+  8 

10 

22 

AM 

O 

+  1 

2 

Mars 

2.0 

11 

07 

AM 

+14 

10 

44 

AM 

+  11 

10 

21 

AM 

+  8 

9 

57 

AM 

+  4 

3 

Jup i  ter  —2.1 

10 

01 

PM 

-19 

8 

58 

PM 

-19 

7 

57 

PM 

-19 

6 

59 

PM 

-19 

4 

Saturn 

0.8 

4 

40 

PM 

-16 

3 

45 

PM 

-17 

2 

51 

PM 

-17 

1 

58 

PM 

-18 

Footnotes  indicate  near  proximity  of  a  planet  to  a  star  in  time  of  transit  and  declination. 


For  time  of  transit  subsequent  to  a  star's  double  transit  and  until  the  next  tabulated  date,  subtract  for 
the  number  of  days  counting  from  the  second  transit  of  that  date.  All  other  interpolations  may  be  taken 
directly  by  reference  to  the  day  of  the  month. 
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STAR  TABLES,  MERIDIAN  OF  GREENWICH,  CIVIL  DATE  AND  MEAN  TIME 


Trans i t 

No. 

Mag. 

Trans i t 

Dec  1. 

Tran s  i  t 

Dec  1. 

T 

rans  i  t 

Dec  1 . 

Transit 

Dec  1. 

Su  bt  rac  t 

for  day 

Nov. 

1 

Nov.  16 

Dec. 

L 

Dec.  16 

of  month 

h 

HI 

• 

9 

h 

m 

9 

h 

m 

9 

h 

m 

9 

m 

l-  l 

2.2 

9 

23.2 

PM 

+  29 

00.9 

8 

24.3 

PM 

00.9 

7 

25.3 

PM 

00.9 

6 

26.3 

PM 

00.9 

1 

0.0 

2 

2.9 

9 

40.7 

-77 

20.3 

8 

41.7 

20.3 

7 

42.7 

20.4 

6 

43.7 

20.4 

2 

3.9 

3-  4 

2.2 

9 

58.4 

-18 

03.9 

8 

59.4 

03.9 

8 

00.4 

03.9 

7 

01.4 

03.9 

3 

7.9 

4 

2.1 

11 

33.3 

+  89 

12.1 

10 

34.3 

12.2 

9 

35.2 

12.2 

8 

36.0 

12.3 

4 

11.8 

5-  6 

2.2 

11 

21.6 

PM 

+23 

23.9 

10 

22.7 

PM 

23.9 

9 

23.7 

23.9 

8 

24.7 

23.9 

5 

15.7 

6-10 

1.1 

1 

53.9 

AM 

+  16 

29.0 

0 

54.9 

AM 

29.0 

11 

52.0 

PM 

29.0 

10 

53.0 

29.0 

6 

19.7 

J  o 

03.8 

AM  1 

Nov.  29 

111 

59.9 

PM  J 

7 

23.6 

7-11 

0.3 

2 

32.5 

-  8 

12.8 

1 

33.6 

AM 

12.8 

0 

34.6 

AM 

12.9 

11 

31.7 

12.9 

8 

27.5 

J  o 

03.1 

AM  \ 

Dec.  9 

111 

59.2 

PMJ 

9 

31.5 

8-12 

0.2 

2 

34.3 

+45 

59.1 

1 

35.4 

59.1 

0 

36.4 

AM 

59.2 

11 

33.5 

PM 

59.2 

10 

35.4 

J  0 

01.0 

AM  1 

Dec.  10 

111 

57.1 

PM  J 

11 

39.3 

9-16 

0.5v 

3 

13.0 

+  7 

24.5 

2 

14.0 

24.5 

1 

15.0 

AM 

24.5 

0 

16.1 

AM 

24.4 

12 

43.2 

/  o 

00.3 

AMI 

Dec.  20 

ill 

56.4 

PM  J 

13 

47.2 

10-17 

-0.9 

3 

42.1 

-52 

40.9 

2 

43.2 

40.9 

1 

44.2 

41.0 

0 

45.2 

AM 

41.1 

14 

51.1 

J  0 

02.0 

AM  1 

Dec.  27 

ill 

58.0 

PM  J 

15 

55.0 

11-18 

-1.6 

4 

03.0 

-16 

41.5 

3 

04.0 

41.5 

2 

05.0 

41.6 

1 

06.0 

AM 

41.6 

16 

0.0 

12-20 

0.5 

4 

56.8 

+  5 

15.9 

3 

57.9 

15.9 

2 

58.9 

15.9 

1 

59.9 

15.8 

17 

3.9 

13-21 

1.2 

5 

02.7 

+  28 

03.8 

4 

03.7 

03.7 

3 

04.8 

03.7 

2 

05.8 

03.7 

18 

7.9 

14-25 

2.2 

6 

44.9 

-  8 

35.5 

5 

45.9 

35.6 

4 

46.9 

35.6 

3 

48.0 

35.7 

19 

11.8 

15-26 

1.3 

7 

25.5 

+  12 

02.4 

6 

26.5 

02.3 

5 

27.5 

02.3 

4 

28.6 

02.2 

20 

15.7 

16-28 

2.2 

9 

05.9 

+  14 

39.2 

8 

06.9 

39.1 

7 

08.0 

39.1 

6 

09.0 

39.0 

21 

19.7 

l 

l 

2 

2 

17-33 

1.2 

10 

41.7 

2 

-11 

05.1 

9 

42.8 

2 

05.1 

8 

43.8 

05.2 

7 

44.8 

05.2 

22 

23.6 

18-36 

2.3 

11 

23.0 

-36 

17.9 

10 

24.1 

17.9 

9 

25.1 

17.9 

8 

26.1 

17.9 

23 

27.5 

19-37 

0.2 

11 

32.2 

AM 

+  19 

15.4 

10 

33.2 

15.4 

9 

34.2 

15.3 

8 

35.3 

15.2 

24 

31.5 

20-41 

2.3 

12 

51.0 

PM 

+26 

45.8 

11 

52.1 

AM 

45.7 

10 

53.1 

45.6 

9 

54.1 

45.6 

25 

35.4 

4 

4 

1 

X 

21-42 

1.2 

1 

45.3 

-26 

24.1 

12 

46.4 

PM 

24.1 

11 

47.4 

AM  4 

24.1 

10 

48.4 

4 

24.1 

26 

39.3 

22-46 

2.1 

2 

50.9 

+  12 

34.2 

1 

51.9 

34.2 

12 

52.9 

PM 

34.1 

11 

54.0 

AM 

34.1 

27 

43.2 

23-49 

0.1 

3 

52.9 

+38 

46.3 

2 

53.9 

46.3 

1 

55.0 

46.2 

12 

56.0 

PM 

46.1 

28 

47.2 

24-50 

2.1 

4 

10.8 

-26 

19.1 

3 

11.8 

19.1 

2 

12.8 

19.1 

1 

13.9 

19.1 

29 

51.1 

25-51 

0.9 

5 

06.4 

+  8 

49.8 

4 

07.4 

49.8 

3 

08.4 

49.8 

2 

09.4 

49.7 

30 

55.0 

26-54 

2.5 

6 

59.5 

+  9 

48.6 

6 

00.5 

48.6 

5 

01.5 

48.6 

4 

02.5 

48.6 

31 

59.0 

27-56 

1.3 

8 

12.6 

-29 

42.0 

7 

13.7 

42.0 

6 

14.7 

42.1 

5 

15.7 

42.1 

28-57 

2.6 

8 

19.8 

PM 

+  15 

07.8 

7 

20.8 

PM 

07.8 

6 

21.8 

PM 

07.8 

5 

22.9 

PM 

07.8 

l 

O 

O 

O 

O 

Venus 

-3.4 

10 

33 

AM 

-  6 

10 

45 

AM 

-13 

11 

00 

AM 

-19 

11 

20 

AM 

-22 

2 

Mars 

1.8 

9 

30 

AM 

+  0 

9 

06 

AM 

-  4 

8 

41 

AM 

-  7 

8 

17 

AM 

-11 

3 

Jup i tar 

-1.8 

6 

01 

PM 

-19 

5 

09 

PM 

-18 

4 

19 

PM 

-18 

3 

31 

PM 

-17 

4 

Satu  rn 

0.7 

1 

02 

PM 

-18 

12 

11 

PM 

-18 

11 

19 

AM 

-19 

10 

27 

AM 

-19 

Footnotes  indicate  near  proximity  of  a  planet  to  a  star  in  time  of  transit  and  declination. 


For  reduction  of  time  of  transit  from  the  Greenwich  mean  time  to  the  local  mean  time  at  the  longitude  of 
the  station,  see  table  of  Sidereal  Conversions,  page  27. 
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Mean 

T  ime 

Hou  r 

Ang  1  e 

AZIMUTH  OF 

POLARIS  AT 

ALL  HOUR  ANGLES,  1985 

C0RR. 

TO  AZIMUTH 

Mean  Declination  +  89°  12 

00" 

Add  for 

Dec  1 .  +89° 

11*50* 

11*40' 

11*30' 

Sul 

>tract 

for 

Latitude 

Dec  1 .  +89° 

10° 

12° 

14° 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

12*10' 

12*20' 

12*30' 

h  m 

/ 

f 

/ 

/ 

/ 

f 

/ 

/ 

/ 

f 

/ 

/ 

/ 

0  00.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  10.0 

2.1 

2.1 

2.2 

2.2 

2.2 

2.2 

2.3 

2.3 

2.3 

2.4 

2.4 

0.0 

0.0 

0.0 

19.9 

4.3 

4.3 

4.3 

4.4 

4.4 

4.5 

4.5 

4.6 

4.7 

4.8 

4.9 

0.0 

0.0 

0.0 

29.9 

6.4 

6.4 

6.5 

6.5 

6.6 

6.7 

6.8 

6.9 

7.0 

7.1 

7.3 

0.0 

0.0 

0.1 

0  39.9 

8.5 

8.5 

8.6 

8.7 

8.8 

8.9 

9.0 

9.2 

9.3 

9.5 

9.7 

0.0 

0.1 

0.1 

49.9 

10.6 

10.7 

10.7 

10.9 

11.0 

11.1 

11.3 

11.4 

11.6 

11.9 

12.1 

0.0 

0.1 

0.1 

59.8 

12.6 

12.7 

12.8 

13.0 

13.1 

13.3 

13.5 

13.7 

13.9 

14.2 

14.5 

0.0 

0.1 

0.1 

1  09.8 

14.7 

14.8 

14.9 

15.1 

15.2 

15.4 

15.7 

15.9 

16.2 

16.5 

16.8 

0.1 

0.1 

0.2 

19.8 

16.7 

16.8 

17.0 

17.1 

17.3 

17.6 

17.8 

18.1 

18.4 

18.7 

19.1 

0.1 

0.1 

0.2 

29.8 

18.7 

18.8 

19.0 

19.2 

19.4 

19.6 

19.9 

20.2 

20.6 

20.9 

21.4 

0.1 

0.1 

0.2 

1  39.7 

20.6 

20.8 

21.0 

21.2 

21.4 

21.7 

22.0 

22.3 

22.7 

23.1 

23.6 

0.1 

0.2 

0.2 

49.7 

22.6 

22.7 

22.9 

23.1 

23.4 

23.7 

24.0 

24.4 

24.8 

25.3 

25.8 

0.1 

0.2 

0.2 

59.7 

24.4 

24.6 

24.8 

25.1 

25.3 

25.7 

26.0 

26.4 

26.9 

27 .4 

27.9 

0.1 

0.2 

0.3 

2  09.6 

26.2 

26.4 

26.7 

26.9 

27.2 

27.6 

28.0 

28.4 

28.9 

29.4 

30.0 

0.1 

0.2 

0.3 

19.6 

28.0 

28.2 

28.5 

28.7 

29.1 

29.4 

29.8 

30.3 

30.8 

31.4 

32.0 

0.1 

0.2 

0.3 

29.6 

29.7 

29.9 

30.2 

30.5 

30.8 

31.2 

31.7 

32.1 

32.7 

33.3 

34.0 

0.1 

0.2 

0.3 

2  39.6 

31.4 

31.6 

31.9 

32.2 

32.6 

33.0 

33.4 

33.9 

34.5 

35.1 

35.8 

0.1 

0.2 

0.3 

49.5 

33.0 

33.2 

33.5 

33.8 

34.2 

34.6 

35.1 

35.7 

36.3 

36.9 

37.7 

0.1 

0.2 

0.4 

59.5 

34.5 

34.8 

35.1 

35.4 

35.8 

36.3 

36.8 

37.3 

37.9 

38.6 

39.4 

0.1 

0.3 

0.4 

3  09.5 

36.0 

36.3 

36.6 

36.9 

37.3 

37.8 

38.3 

38.9 

39.6 

40.3 

41.1 

0.1 

0.3 

0.4 

19.5 

37.4 

37.7 

38.0 

38.4 

38.8 

39.3 

39.8 

40.4 

41.1 

41.8 

42.7 

0.1 

0.3 

0.4 

29.4 

38.7 

39.0 

39.3 

39.7 

40.2 

40.7 

41.2 

41.8 

42.5 

43.3 

44.2 

0.1 

0.3 

0.4 

3  39.4 

40.0 

40.3 

40.6 

41.0 

41.5 

42.0 

42.5 

43.2 

43.9 

44.7 

45.6 

0.1 

0.3 

0.4 

49.4 

41.2 

41.5 

41.8 

42.2 

42.7 

43.2 

43.8 

44.5 

45.2 

46.0 

46.9 

0.1 

0.3 

0.4 

59.3 

42.3 

42.6 

42.9 

43.3 

43.8 

44.4 

45.0 

45.6 

46.4 

47.3 

48.2 

0.2 

0.3 

0.5 

4  09.3 

43.3 

43.6 

44.0 

44.4 

44.9 

45.4 

46.0 

46.7 

47.5 

48.4 

49.3 

0.2 

0.3 

0.5 

19.3 

44.2 

44.5 

44.9 

45.3 

45.8 

46.4 

47.0 

47.7 

48.5 

49.4 

50.4 

0.2 

0.3 

0.5 

29.3 

45.1 

45.4 

45.8 

46.2 

46.7 

47.3 

47.9 

48.7 

49.5 

50.4 

51.4 

0.2 

0.3 

0.5 

4  39.2 

45.8 

46.2 

46.5 

47.0 

47.5 

48.1 

48.7 

49.5 

50.3 

51.2 

52.2 

0.2 

0.3 

0.5 

49.2 

46.5 

46.8 

47.2 

47.7 

48.2 

48.8 

49.5 

50.2 

51.0 

52.0 

53.0 

0.2 

0.3 

0.5 

59.2 

47.1 

47.4 

47.8 

48.3 

48.8 

49.4 

50.1 

50.8 

51.7 

52.6 

53.6 

0.2 

0.3 

0.5 

5  09.2 

47.6 

47.9 

48.3 

48.8 

49.3 

49.9 

50.6 

51.4 

52.2 

53.2 

54.2 

0.2 

0.3 

0.5 

19.1 

48.0 

48.4 

48.7 

49.2 

49.7 

50.3 

51.0 

51.8 

52.7 

53.6 

54.7 

0.2 

0.3 

0.5 

29.1 

48.3 

48.7 

49.1 

49.5 

50.1 

50.7 

51.4 

52.1 

53.0 

53.9 

55.0 

0.2 

0.4 

0.5 

5  39.1 

48.6 

48.9 

49.3 

49.8 

50.3 

50.9 

51.6 

52.4 

53.2 

54.2 

55.3 

0.2 

0.4 

0.5 

49.0 

48.7 

49.0 

49.4 

49.9 

50.4 

51.0 

51.7 

52.5 

53.4 

54.3 

55.4 

0.2 

0.4 

0.5 

57.2 

55.4 

0.2 

0.4 

0.6 

5  57.3 

54.4 

.  .  . 

0.2 

0.4 

0.6 

57.5 

53.4 

. .  . 

. .  . 

0.2 

0.4 

0.6 

57.6 

52.5 

•  •  » 

.  .  . 

•  •  • 

0.2 

0.4 

0.5 

5  57.7 

51.8 

.  .  . 

•  •  • 

.  .  . 

•  .  . 

0.2 

0.4 

0.5 

57.9 

•  •  * 

•  *  * 

•  *  * 

•  .  . 

. .  . 

51.1 

. .  . 

. .  . 

.  .  . 

.  .  . 

0.2 

0.4 

0.5 

58.0 

•  *  * 

*  *  * 

*  *  * 

50.5 

0.2 

0.4 

0.5 

5  58.1 

. .  . 

.  .  . 

•  •  • 

49.9 

0.2 

0.3 

0.5 

58.2 

•  •  • 

.  .  • 

49.5 

0.2 

0.3 

0.5 

58.3 

•  .  . 

49.1 

0.2 

0.3 

0.5 

5  58.5 

48.7 

0.2 

0.3 

0.5 

Set  footnote  pages  18  and  19  for  equation  to  be  employed  when  values  in  seconds  are  required. 
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See  footnote  pages  18  and  19  for  equation  to  be  employed  when  values  in  seconds  are  required. 
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AZIMUTH  OF  POLARIS  AT 

ALL  HOUR  ANGLES, 

1985 

CORR. 

TO  AZIMUTH 

Mean 

Add  for 

T  ime 

00" 

Dec  1 .  +89° 

Hour 

Mean  Declination 

+  89 

°  12/ 

Ang  1  e 

11*50* 

11 '40' 

11'30' 

Subtract  for 

Latitude 

Dec  1 .  +89° 

30° 

32° 

34° 

36° 

38° 

40° 

42° 

44° 

46° 

48° 

50° 

12' 10' 

12'20' 

12'30' 

h  m 

/ 

/ 

/ 

/ 

/ 

f 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

0  00.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  10.0 

2.4 

2.5 

2.5 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

0.0 

0.0 

0.0 

19.9 

4.9 

5.0 

5.1 

5.2 

5.4 

5.5 

5.7 

5.9 

6.1 

6.4 

6.6 

0.0 

0.0 

0.1 

29.9 

7.3 

7.5 

7.6 

7.8 

8.0 

8.3 

8.5 

8.8 

9.2 

9.5 

9.9 

0.0 

0.1 

0.1 

0  39.9 

9.7 

9.9 

10.1 

10.4 

10.7 

11.0 

11.4 

11.7 

12.2 

12.7 

13.2 

0.0 

0.1 

0.1 

49.9 

12.1 

12.4 

12.6 

13.0 

13.3 

13.7 

14.2 

14.6 

15.2 

15.8 

16.4 

0.0 

0.1 

0.1 

59.8 

14.5 

14.8 

15.1 

15.5 

15.9 

16.4 

16.9 

17.5 

18.1 

18.8 

19.6 

0.1 

0.1 

0.2 

1  09.8 

16.8 

17.2 

17.6 

18.0 

18.5 

19.1 

19.7 

20.3 

21.1 

21.9 

22.8 

0.1 

0.1 

0.2 

19.8 

19.1 

19.5 

20.0 

20.5 

21.1 

21.7 

22.4 

23.1 

24.0 

24.9 

25.9 

0.1 

0.2 

0.2 

29.8 

21.4 

21.8 

22.4 

22.9 

23.5 

24.2 

25.0 

25.9 

26.8 

27.9 

29.0 

0.1 

0.2 

0.3 

1  39.7 

23.6 

24.1 

24.7 

25.3 

26.0 

26.8 

27.6 

28.6 

29.6 

30.7 

32.0 

0.1 

0.2 

0.3 

49.7 

25.8 

26.3 

27.0 

27.6 

28.4 

29.2 

30.2 

31.2 

32.3 

33.6 

35.0 

0.1 

0.2 

0.3 

59.7 

27.9 

28.5 

29.2 

29.9 

30.7 

31.7 

32.7 

33.8 

35.0 

36.4 

37.9 

0.1 

0.2 

0.3 

2  09.6 

30.0 

30.6 

31.4 

32.2 

33.0 

34.0 

35.1 

36.3 

37.6 

39.1 

40.7 

0.1 

0.2 

0.4 

19.6 

32.0 

32.7 

33.5 

34.3 

35.3 

36.3 

37.4 

38.7 

40.1 

41.7 

43.4 

0.1 

0.3 

0.4 

29.6 

34.0 

34.7 

35.5 

36.4 

37.4 

38.5 

39.7 

41.1 

42.6 

44.2 

46.1 

0.1 

0.3 

0.4 

2  39.6 

35.8 

36.6 

37.5 

38.4 

39.5 

40.6 

41.9 

43.3 

44.9 

46.7 

48.6 

0.1 

0.3 

0.4 

49.5 

37.7 

38.5 

39.4 

40.4 

41.5 

42.7 

44.0 

45.5 

47.2 

49.0 

51.1 

0.1 

0.3 

0.4 

59.5 

39.4 

40.3 

41.2 

42.3 

43.4 

44.7 

46.1 

47.6 

49.4 

51.3 

53.4 

0.2 

0.3 

0.5 

3  09.5 

41.1 

42.0 

43.0 

44.0 

45.2 

46.6 

48.0 

49.6 

51.4 

53.4 

55.7 

0.2 

0.3 

0.5 

19.5 

42.7 

43.6 

44.6 

45.7 

47.0 

48.4 

49.9 

51.6 

53.4 

55.5 

57.8 

0.2 

0.3 

0.5 

29.4 

44.2 

45.1 

46.2 

47.4 

48.6 

50.1 

51.6 

53.4 

55.3 

57.5 

59.8 

0.2 

0.3 

0.5 

3  39.4 

45.6 

46.6 

47.7 

48.9 

50.2 

51.7 

53.3 

55.1 

57.1 

59.3 

61.8 

0.2 

0.4 

0.5 

49.4 

46.9 

48.0 

49.1 

50.3 

51.7 

53.2 

54.8 

56.7 

58.7 

61.0 

63.5 

0.2 

0.4 

0.6 

59.3 

48.2 

49.2 

50.4 

51.6 

53.0 

54.6 

56.3 

58.2 

60.3 

62.6 

65.2 

0.2 

0.4 

0.6 

4  09.3 

49.3 

50.4 

51.6 

52.9 

54.3 

55.9 

57.6 

59.6 

61.7 

64.1 

66.7 

0.2 

0.4 

0.6 

19.3 

50.4 

51.5 

52.7 

54.0 

55.5 

57.1 

58.8 

60.8 

63.0 

65.4 

68.2 

0.2 

0.4 

0.6 

29.3 

51.4 

52.5 

53.7 

55.0 

56.5 

58.1 

60.0 

62.0 

64.2 

66.7 

69.4 

0.2 

0.4 

0.6 

4  39.2 

52.2 

53.3 

54.6 

55.9 

57.5 

59.1 

61.0 

63.0 

65.3 

67.8 

70.6 

0.2 

0.4 

0.6 

49.2 

53.0 

54.1 

55.4 

56.8 

58.3 

60.0 

61.8 

63.9 

66.2 

68.7 

71.6 

0.2 

0.4 

0.6 

59.2 

53.6 

54.8 

56.1 

57.5 

59.0 

60.7 

62.6 

64.7 

67.0 

69.6 

72.4 

0.2 

0.4 

0.6 

5  09.2 

54.2 

55.4 

56.6 

58.1 

59.6 

61.3 

63.2 

65.3 

67.7 

70.3 

73.2 

0.2 

0.4 

0.6 

19.1 

54.7 

55.8 

57.1 

58.5 

60.1 

61.8 

63.7 

65.9 

68.2 

70.8 

73.7 

0.2 

0.4 

0.6 

29.1 

55.0 

56.2 

57.5 

58.9 

60.5 

62.2 

64.1 

66.3 

68.6 

71.3 

74.2 

0.2 

0.4 

0.6 

5  39.1 

55.3 

56.4 

57.7 

59.2 

60.7 

62.5 

64.4 

66.5 

68.9 

71.6 

74.5 

0.2 

0.4 

0.7 

49.0 

55.4 

56.6 

57.9 

59.3 

60.9 

62.6 

64.6 

66.7 

69.1 

71.7 

74.7 

0.2 

0.4 

0.7 

55.2 

74.7 

0.3 

0.5 

0.8 

5  55.5 

71.7 

0.2 

0.5 

0.7 

55.7 

69.1 

* .  . 

0.2 

0.5 

0.7 

55.9 

66.7 

•  »  • 

•  «  * 

0.2 

0.5 

0.7 

5  56.1 

64.6 

.  .  . 

-  .  . 

.  .  . 

0.2 

0.4 

0.7 

56.3 

. .  . 

. .  . 

. .  . 

. .  . 

. .  . 

62.7 

. .  . 

.  .  . 

•  •  • 

. .  . 

0.2 

0.4 

0.7 

56.5 

. .  . 

•  •  • 

. .  . 

•  .  • 

60.9 

0.2 

0.4 

0.6 

5  56.7 

.  .  • 

•  .  • 

•  .  • 

59.3 

0.2 

0.4 

0.6 

56.9 

.  .  . 

.  .  . 

57.9 

0.2 

0.4 

0.6 

57.0 

• .  . 

56.6 

0.2 

0.4 

0.6 

5  57.2 

55.4 

0.2 

0.4 

0.6 

Note:  The  equation  shown  on  the  opposite  page  may  be  employed  when  values  in  seconds  are 

required,  also  for  stations  beyond  the  limits  of  the  latitude  tabulations,  where: 

A  =  Azimuth  angle 
t  =  Sidereal  hour  angle 
<f>  —  Latitude  of  station 
8  =  Declination  of  Polaris 
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AZIMUTH  OF 

POLARIS  AT 

ALL  HOUR  ANGLES 

,  1985 

C0RR. 

TO  AZIMUTH 

Add  for 

Mean  Dec  1 i na  t i on 

+89°  12'  00" 

Dec  1 .  +89° 

11'50' 

11 '40' 

11 '30' 

Su  btrect 

for 

La  t  i  tude 

Dec  I . +  89° 

0 

O 

c*\ 

32° 

34° 

36° 

e 

CO 

«*\ 

0 

o 

42° 

44° 

46° 

*> 

00 

0 

50° 

12 '10' 

12 '20' 

12'30' 

/ 

/ 

/ 

f 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

f 

/ 

74.7 

0.3 

0.5 

0.8 

71.7 

. .  . 

0.2 

0.5 

0.7 

69.1 

*  *  * 

*  *  * 

0.2 

0.5 

0.7 

66.7 

... 

•  •  • 

... 

0:2 

0.5 

0.7 

64.6 

•  *  * 

•  *  * 

•  •  * 

•  *  • 

0.2 

0.4 

0.7 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

62.7 

•  •  • 

•  *  • 

•  *  * 

•  *  * 

•  •  • 

0.2 

0.4 

0.7 

. .  . 

•  *  • 

. .  . 

60.9 

0.2 

0.4 

0.6 

•  •  • 

•  •  • 

59.3 

0.2 

0.4 

0.6 

•  •  • 

57.9 

0.2 

0.4 

0.6 

56.6 

0.2 

0.4 

0.6 

55.4 

0.2 

0.4 

0.6 

55.4 

56.6 

57.9 

59.3 

60.9 

62.7 

64.6 

66.7 

69.1 

71.7 

74.7 

0.2 

0.4 

0.7 

55.4 

56.5 

57.8 

59.2 

60.8 

62.6 

64.5 

66.6 

69.0 

71.6 

74.5 

0.2 

0.4 

0.7 

55.2 

56.3 

57.6 

59.1 

60.6 

62.4 

64.3 

66.4 

68.7 

71.4 

74.3 

0.2 

0.4 

0.6 

54.9 

56.1 

57.3 

58.7 

60.3 

62.0 

63.9 

66.0 

68.4 

71.0 

73.9 

0.2 

0.4 

0.6 

54.5 

55.7 

56.9 

58.3 

59.9 

61.6 

63.5 

65.6 

67.9 

70.5 

73.3 

0.2 

0.4 

0.6 

54.0 

55.2 

56.4 

57.8 

59.3 

61.0 

62.9 

65.0 

67.2 

69.8 

72.6 

0.2 

0.4 

0.6 

53.4 

54.5 

55.8 

57.2 

58.7 

60.3 

62.2 

64.2 

66.5 

69.0 

71.8 

0.2 

0.4 

0.6 

52.7 

53.8 

55.1 

56.4 

57.9 

59.5 

61.4 

63.4 

65.6 

68.1 

70.9 

0.2 

0.4 

0.6 

51.9 

53.0 

54.2 

55.6 

57.0 

58.6 

60.4 

62.4 

64.6 

67.0 

69.8 

0.2 

0.4 

0.6 

51.0 

52.1 

53.3 

54.6 

56.0 

57.6 

59.4 

61.3 

63.5 

65.9 

68.5 

0.2 

0.4 

0.6 

50.1 

51.1 

52.3 

53.5 

55.0 

56.5 

58.2 

60.1 

62.2 

64.6 

67.2 

0.2 

0.4 

0.6 

49.0 

50.0 

51.1 

52.4 

53.8 

55.3 

57.0 

58.8 

60.9 

63.2 

65.7 

0.2 

0.4 

0.6 

47.8 

48.8 

49.9 

51.1 

52.5 

53.9 

55.6 

57.4 

59.4 

61.6 

64.1 

0.2 

0.4 

0.6 

46.5 

47.5 

48.6 

49.8 

51.1 

52.5 

54.1 

55.9 

57.8 

60.0 

62.4 

0.2 

0.4 

0.5 

45.2 

46.1 

47.2 

48.3 

49.6 

51.0 

52.5 

54.2 

56.1 

58.2 

60.6 

0.2 

0.4 

0.5 

43.8 

44.7 

45.7 

46.8 

48.0 

49.4 

50.9 

52.5 

54.3 

56.4 

58.6 

0.2 

0.3 

0.5 

42.2 

43.1 

44.1 

45.2 

46.3 

47.6 

49.1 

50.7 

52.4 

54.4 

56.6 

0.2 

0.3 

0.5 

40.6 

41.5 

42.4 

43.4 

44.6 

45.8 

47.2 

48.8 

50.5 

52.3 

54.4 

0.2 

0.3 

0.5 

39.0 

39.8 

40.7 

41.7 

42.7 

43.9 

45.3 

46.7 

48.4 

50.2 

52.2 

0.2 

0.3 

0.5 

37.2 

38.0 

38.8 

39.8 

40.8 

42.0 

43.2 

44.6 

46.2 

47.9 

49.8 

0.1 

0.3 

0.4 

35.4 

36.1 

37.0 

37.8 

38.8 

39.9 

41.1 

42.5 

43.9 

45.6 

47.4 

0.1 

0.3 

0.4 

33.5 

34.2 

35.0 

35.8 

36.8 

37.8 

38.9 

40.2 

41.6 

43.1 

44.9 

0.1 

0.3 

0.4 

31.6 

32.2 

33.0 

33.8 

34.6 

35.6 

36.7 

37.9 

39.2 

40.6 

42.3 

0.1 

0.2 

0.4 

29.6 

30.2 

30.9 

31.6 

32.4 

33.3 

34.3 

35.5 

36.7 

38.0 

39.6 

0.1 

0.2 

0.3 

27.5 

28.1 

28.7 

29.4 

30.2 

31.0 

31.9 

33.0 

34.1 

35.4 

36.8 

0.1 

0.2 

0.3 

25.4 

25.9 

26.5 

27.2 

27.9 

28.6 

29.5 

30.4 

31.5 

32.7 

34.0 

0.1 

0.2 

0.3 

23.3 

23.7 

24.3 

24.8 

25.5 

26.2 

27.0 

27.9 

28.8 

29.9 

31.1 

0.1 

0.2 

0.3 

21.1 

21.5 

22.0 

22.5 

23.1 

23.7 

24.4 

25.2 

26.1 

27.1 

28.1 

0.1 

0.2 

0.2 

18.8 

19.2 

19.6 

20.1 

20.6 

21.2 

21.8 

22.5 

23.3 

24.2 

25.1 

0.1 

0.1 

0.2 

16.5 

16.9 

17.3 

17.7 

18.1 

18.6 

19.2 

19.8 

20.5 

21.3 

22.1 

0.1 

0.1 

0.2 

14.2 

14.5 

14.9 

15.2 

15.6 

16.0 

16.5 

17.0 

17.6 

18.3 

19.0 

0.1 

0.1 

0.2 

11.9 

12.1 

12.4 

12.7 

13.0 

13.4 

13.8 

14.3 

14.7 

15.3 

15.9 

0.0 

0.1 

0.1 

9.5 

9.7 

10.0 

10.2 

10.5 

10.8 

11.1 

11.4 

11.8 

12.3 

12.8 

0.0 

0.1 

0.1 

7.2 

7.3 

7.5 

7.7 

7.9 

8.1 

8.3 

8.6 

8.9 

9.2 

9.6 

0.0 

0.1 

0.1 

4.8 

4.9 

5.0 

5.1 

5.3 

5.4 

5.6 

5.7 

5.9 

6.2 

6.4 

0.0 

0.0 

0.1 

2.4 

2.4 

2.5 

2.6 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Mean 
T  ime 
Hou  r 
Ang  I  e 


h  m 

5  55.2 

55.5 

55.7 

5  55.9 

56.1 

56.3 

5  56.5 

56.7 

56.9 

5  57.0 

57.2 
59.0 

6  09.0 
19.0 

28.9 

6  38.9 

48.9 

58.9 

7  08.8 

18.8 
28.8 

7  38.7 

48.7 

58.7 

8  08.7 

18.6 

28.6 

8  38.6 

48.6 

58.5 

9  08.5 

18.5 

28.4 

9  38.4 

48.4 

58.4 

10  08.3 

18.3 

28.3 

10  38.3 

48.2 

58.2 

11  08.2 

18.1 

28.1 

11  38.1 

48.1 
58.0 


The 

0° 


Ten  A  — 

product,  s  in  0  cos 
to  90°  end  edded 


sint 

cos  <f>  ten  S  —  s  i  n  <f> 
t,  is  subtrected  for 
for  hour  engles  from 


cos  t 

hour  angles 
90°  to  180°. 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES, 

1985 

CORR. 

TO  AZIMUTH 

Mean 

Add  for 

T  ime 

Dec  1 .  +89° 

Mean  Dec  1 i na  t i on 

+  89 

=>  12, 

00" 

Hour 

Ang  1  e 

n'50* 

11 '40*" 

11 '30' 

Subtract  for 

Latitude 

Of 

»c  l .  +  8^ 

>° 

50° 

52° 

54° 

56° 

58° 

0 

O 

>o 

61° 

62° 

63° 

64° 

65° 

Az. 

12 '10' 

12 '20' 

12 '30' 

h  m 

/ 

f 

/ 

/ 

/ 

/ 

/ 

f 

/ 

/ 

o 

/ 

/ 

f 

0  00.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0  10.0 

3.3 

3.5 

3.6 

3.8 

4.0 

4.3 

4.4 

4.6 

4.7 

4.9 

5.1 

0.0 

0.0 

0.0 

19.9 

6.6 

6.9 

7.3 

7.6 

8.1 

8.6 

8.9 

9.2 

9.5 

9.8 

10.2 

0.0 

0.1 

0.1 

29.9 

9.9 

10.4 

10.9 

11.4 

12.1 

12.8 

13.3 

13.7 

14.2 

14.7 

15.3 

0.0 

0.1 

0.1 

0  39.9 

13.2 

13.8 

14.5 

15.2 

16.1 

17.1 

17.6 

18.2 

18.9 

19.6 

20.3 

0.1 

0.1 

0.2 

49.9 

16.4 

17.2 

18.0 

19.0 

20.0 

21.3 

22.0 

22.7 

23.5 

24.4 

25.3 

0.1 

0.1 

0.2 

59.8 

19.6 

20.5 

21.5 

22.7 

24.0 

25.4 

26.3 

27.2 

28.1 

29.1 

30.3 

0.1 

0.2 

0.2 

1  09.8 

22.8 

23.9 

25.0 

26.3 

27.8 

29.6 

30.5 

31.5 

32.6 

33.9 

35.2 

0.1 

0.2 

0.3 

19.8 

25.9 

27.1 

28.4 

29.9 

31.6 

33.6 

34.7 

35.9 

37.1 

38.5 

40.0 

0.1 

0.2 

0.3 

29.8 

29.0 

30.3 

31.8 

33.5 

35.4 

37.6 

38.8 

40.1 

41.5 

43.0 

44.7 

0.1 

0.2 

0.4 

1  39.7 

32.0 

33.5 

35.1 

37.0 

39.1 

41.5 

42.8 

44.3 

45.8 

47.5 

49.3 

0.1 

0.3 

0.4 

49.7 

35.0 

36.6 

38.4 

40.4 

42.7 

45.3 

46.8 

48.3 

50.0 

51.9 

53.9 

0.1 

0.3 

0.4 

59  7 

37.9 

39.6 

41.5 

43.7 

46.2 

49.0 

50.6 

52.3 

54.1 

56.1 

58.3 

0 

0.2 

0.3 

0.5 

2  09.6 

40.7 

42.5 

44.6 

46.9 

49.6 

52.7 

54.4 

56.2 

58.2 

0.3 

2.6 

1 

0.2 

0.3 

0.5 

19.6 

43.4 

45.4 

47.6 

50.1 

52.9 

56.2 

58.0 

59.9 

2.0 

4.3 

6.8 

0.2 

0.4 

0.6 

29.6 

46.1 

48.1 

50.5 

53.1 

56.1 

59.6 

1.5 

3.6 

5.8 

8.2 

10.8 

0.2 

0.4 

0.6 

2  39.6 

48.6 

50.8 

53.3 

56.1 

59.2 

2.9 

4.9 

7.1 

9.4 

12.0 

14.7 

0.2 

0.4 

0.6 

49.5 

51.1 

53.4 

56.0 

58.9 

2.2 

6.0 

8.2 

10.4 

12.9 

15.6 

18.5 

0.2 

0.4 

0.6 

59.5 

53.4 

55.8 

58.5 

1.6 

5.1 

9.1 

11.3 

13.7 

16.2 

19.0 

22.0 

0.2 

0.5 

0.7 

3  09.5 

55.7 

58.2 

1.0 

4.2 

7.8 

11.9 

14.3 

16.7 

19.4 

22.3 

25.5 

0.2 

0.5 

0.7 

19.5 

57.8 

0.4 

3.3 

6.6 

10.4 

14.7 

17.1 

19.7 

22.4 

25.4 

28.7 

0.2 

0.5 

0.7 

29.4 

59.8 

2.5 

5.6 

9.0 

12.8 

17.3 

19.8 

22.4 

25.3 

28.4 

31.8 

0.3 

0.5 

0.8 

3  39.4 

1.8 

4.5 

7.6 

11.2 

15.2 

19.7 

22.3 

25.0 

28.0 

31.2 

34.6 

0.3 

0.5 

0.8 

49.4 

3.5 

6.4 

9.6 

13.2 

17.3 

22.0 

24.6 

27.5 

30.5 

33.8 

37.3 

0.3 

0.5 

0.8 

59.3 

5.2 

8.1 

11.4 

15.1 

19.3 

24.1 

26.8 

29.7 

32.8 

36.2 

39.8 

0.3 

0.6 

0.8 

4  09.3 

6.7 

9.7 

13.1 

16.9 

21.2 

26.1 

28.8 

31.8 

35.0 

38.4 

42.1 

0.3 

0.6 

0.8 

19.3 

8.2 

11.2 

14.6 

18.5 

22.9 

27.9 

30.7 

33.7 

36.9 

40.4 

44.2 

0.3 

0.6 

0.9 

29.3 

9.4 

12.5 

16.0 

19.9 

24.4 

29.5 

32.3 

35.4 

38.7 

42.3 

46.1 

0.3 

0.6 

0.9 

4  39.2 

10.6 

13.7 

17.2 

21.2 

25.8 

30.9 

33.8 

36.9 

40.3 

43.9 

47.8 

0.3 

0.6 

0.9 

49.2 

11.6 

14.8 

18.3 

22.4 

27.0 

32.2 

35.1 

38.3 

41.7 

45.3 

49.3 

0.3 

0.6 

0.9 

59.2 

12.4 

15.7 

19.3 

23.3 

28.0 

33.3 

36.2 

39.4 

42.8 

46.5 

50.5 

0.3 

0.6 

0.9 

5  09.2 

13.2 

16.4 

20.1 

24.2 

28.8 

34.2 

37.2 

40.4 

43.8 

|  47.5 

51.6 

0.3 

0.6 

0.9 

19.1 

13.7 

17.0 

20.7 

24.8 

29.5 

34.9 

37.9 

41.1 

44.6 

48.3 

52.4 

0.3 

0.6 

0.9 

29.1 

14.2 

17.5 

21.2 

25.3 

30.1 

35.5 

38.5 

41.7 

45.2 

48.9 

53.0 

0.3 

0.6 

0.9 

5  39.1 

14.5 

17.8 

21.5 

25.7 

30.4 

35.8 

38.8 

42.1 

45.6 

49.3 

53.4 

0.3 

0.6 

0.9 

49.0 

14.7 

17.9 

21.6 

25.8 

30.6 

36.0 

39.0 

42.2 

45.7 

49.5 

53.6 

0.3 

0.6 

0.9 

52.2 

53.6 

0.4 

0.8 

1.2 

5  52.5 

49.5 

. .  . 

0.4 

0.8 

1.1 

52.8 

45.7 

•  *  * 

*  *  • 

0.4 

0.7 

1.1 

53.0 

42.3 

•  .  • 

... 

... 

0.4 

0.7 

1.1 

5  53.3 

39.0 

•  •  • 

•  •  • 

.  .  . 

.  .  . 

0.3 

0.7 

1.0 

53.5 

... 

•  •  • 

... 

... 

.  .  . 

36.0 

.  .  . 

.  .  . 

.  .  . 

.  .  . 

•  *  * 

0.3 

0.7 

1.0 

53.9 

•  *  * 

... 

30.6 

0.3 

0.6 

0.9 

5  54.3 

•  •  • 

•  •  • 

•  •  • 

25.8 

0.3 

0.6 

0.9 

54.6 

•  •  • 

21.7 

0.3 

0.6 

0.9 

54.9 

18.0 

0.3 

0.5 

0.8 

5  55.2 

14.7 

1 

0.3 

_ 

0.5 

0.8 

See  footnote  pages  18  and  19  for  equation  to  be  employed  when  values  in  seconds  are  required. 
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1985 


AZIMUTH  OF 

POLARIS  AT 

ALL  HOUR  ANGLES 

,  1985 

C0RR. 

TO  AZIMUTH 

Mean 

Ad  d  for 

T  i  me 

Dec  1  +  89° 

Hou  r 

Mean  Dec  1 (nation 

+  89  12' 

00" 

Ang  1  e 

11 '50* 

11 '40* 

n'30* 

Subtract 

for 

Latitude 

Dec  1 .  +89° 

50° 

52° 

54° 

56° 

58° 

60° 

61° 

62° 

63° 

64° 

65° 

Az. 

12 '10* 

12'20* 

12'30* 

h  m 

/ 

/ 

f 

/ 

/ 

f 

/ 

/ 

f 

/ 

O 

/ 

f 

/ 

5  52.2 

53.6 

1 

0.4 

0.8 

1.2 

52.5 

49.5 

0.4 

0.8 

1.1 

52.8 

45.7 

•  •  * 

0.4 

0.7 

1.1 

5  53.0 

42.3 

... 

•  •  • 

0.4 

0.7 

1.1 

53.3 

39.0 

•  •  • 

•  •  • 

*  •  • 

0.3 

0.7 

1.0 

53.5 

•  •  • 

•  .  • 

•  •  * 

•  •  • 

36.0 

•  *  * 

•  *  * 

•  «  * 

•  •  * 

0.3 

0.7 

1.0 

5  53.9 

. .  . 

. .  . 

. .  . 

30.6 

0.3 

0.6 

0.9 

54.3 

. . . 

. .  . 

25.8 

0.3 

0.6 

0.9 

54.6 

•  •  • 

21.7 

0.3 

0.6 

0.9 

5  54.9 

18.0 

0.3 

0.5 

0.8 

55.2 

14.7 

0.3 

0.5 

0.8 

59.0 

14.7 

18.0 

21.7 

25.8 

30.6 

36.0 

39.0 

42.2 

45.7 

49.5 

53.5 

0.3 

0.6 

0.9 

6  09.0 

14.5 

17.8 

21.5 

25.7 

30.4 

35.8 

38.8 

42.0 

45.5 

49.2 

53.3 

0.3 

0.6 

0.9 

19.0 

14.3 

17.5 

21.2 

25.3 

30.0 

35.4 

38.4 

41.6 

45.0 

48.8 

52.8 

0.3 

0.6 

0.9 

28.9 

13.9 

17.1 

20.8 

24.9 

29.5 

34.9 

37.8 

41.0 

44.4 

48.1 

52.1 

0.3 

0.6 

0.9 

6  38.9 

13.3 

16.5 

20.1 

24.2 

28.8 

34.1 

37.1 

40.2 

43.6 

47.3 

51.2 

0.3 

0.6 

0.9 

48.9 

12.6 

15.8 

19.4 

23.4 

28.0 

33.2 

36.1 

39.2 

42.6 

46.2 

50.1 

0.3 

0.6 

0.9 

58.9 

11.8 

15.0 

18.5 

22.5 

27.0 

32.1 

35.0 

38.1 

41.4 

45.0 

48.8 

0.3 

0.6 

0.9 

7  08.8 

10.9 

14.0 

17.4 

21.3 

25.8 

30.9 

33.7 

36.7 

40.0 

43.5 

47.3 

0.3 

0.6 

0.9 

18.8 

9.8 

12.8 

16.2 

20.1 

24.5 

29.5 

32.2 

35.2 

38.4 

41.9 

45.6 

0.3 

0.6 

0.9 

28.8 

8.5 

11.5 

14.9 

18.7 

23.0 

27.9 

30.6 

33.5 

36.6 

40.0 

43.7 

0.3 

0.6 

0.9 

7  38.7 

7.2 

10.1 

13.4 

17.1 

21.3 

26.1 

28.8 

31.6 

34.7 

38.0 

41.6 

0.3 

0.6 

0.8 

48.7 

5.7 

8.6 

11.8 

15.4 

19.5 

24.2 

26.8 

29.6 

32.6 

35.8 

39.3 

0.3 

0.6 

0.8 

58.7 

4.1 

6.9 

10.0 

13.6 

17.6 

22.1 

24.7 

27.4 

30.3 

33.5 

36.9 

0.3 

0.5 

0.8 

8  08.7 

2.4 

5.1 

8.2 

11.6 

15.5 

19.9 

22.4 

25.0 

27.9 

30.9 

34.3 

0.3 

0.5 

0.8 

18.6 

0.6 

3.2 

6.2 

9.5 

13.3 

17.6 

19.9 

22.5 

25.3 

28.2 

31.5 

0.3 

0.5 

0.8 

28.6 

58.6 

1.2 

4.0 

7.2 

10.9 

15.0 

17.4 

19.8 

22.5 

25.4 

28.5 

0.2 

0.5 

0.7 

8  38.6 

56.6 

59.0 

1.8 

4.9 

8.4 

12.4 

14.6 

17.0 

19.6 

22.4 

25.4 

0.2 

0.5 

0.7 

48.6 

54.4 

56.8 

59.4 

2.4 

5.8 

9.6 

11.8 

14.1 

16.5 

19.2 

22.1 

0.2 

0.5 

0.7 

58.5 

52.2 

54.4 

57.0 

59.8 

3.1 

6.7 

8.8 

11.0 

13.3 

15.9 

18.6 

0.2 

0.4 

0.7 

9  08.5 

49.8 

52.0 

54.4 

57.1 

0.2 

3.7 

5.7 

7.8 

10.0 

12.4 

15.1 

0.2 

0.4 

0.6 

18.5 

47.4 

49.4 

51.7 

54.3 

57.2 

0.6 

2.4 

4.4 

6.6 

8.9 

11.4 

0.2 

0.4 

0.6 

28.4 

44.9 

46.8 

49.0 

51.4 

54.2 

57.3 

59.1 

1.0 

3.0 

5.2 

7.5 

0.2 

0.4 

0.6 

9  38.4 

42.3 

44.1 

46.1 

48.4 

51.0 

54.0 

55.6 

57.4 

59.3 

1.4 

3.6 

1 

0.2 

0.4 

0.5 

48.4 

39.6 

41.3 

43.2 

45.3 

47.8 

50.5 

52.1 

53.7 

55.5 

57.4 

59.5 

0 

0.2 

0.3 

0.5 

58.4 

36.8 

38.4 

40.2 

42.2 

44.4 

47.0 

48.4 

50.0 

51.6 

53.4 

55.4 

0.2 

0.3 

0.5 

10  08.3 

34.0 

35.4 

37.1 

38.9 

41.0 

43.4 

44.7 

46.1 

47.7 

49.3 

51.1 

0.1 

0.3 

0.4 

18.3 

31.1 

32.4 

33.9 

35.6 

37.5 

39.7 

40.9 

42.2 

43.6 

45.1 

46.7 

0.1 

0.3 

0.4 

28.3 

28.1 

29.4 

30.7 

32.2 

34.0 

35.9 

37.0 

38.2 

39.5 

40.8 

42.3 

0.1 

0.2 

0.4 

10  38.3 

25.1 

26.2 

27.4 

28.8 

30.3 

32.1 

33.1 

34.1 

35.3 

36.5 

37.8 

0.1 

0.2 

0.3 

48.2 

22.1 

23.1 

24.1 

25.3 

26.7 

28.2 

29.1 

30.0 

31.0 

32.1 

33.2 

0.1 

0.2 

0.3 

58.2 

19.0 

19.8 

20.8 

21.8 

22.9 

24.3 

25.0 

25.8 

26.7 

27.6 

28.6 

0.1 

0.2 

0.2 

11  08.2 

15.9 

16.6 

17.4 

18.2 

19.2 

20.3 

20.9 

21.6 

22.3 

23.1 

23.9 

0.1 

0.1 

0.2 

18.1 

12.8 

13.3 

13.9 

14.6 

15.4 

16.3 

16.8 

17.3 

17.9 

18.5 

19.2 

0.1 

0.1 

0.2 

28.1 

9.6 

10.0 

10.5 

11.0 

11.6 

12.2 

12.6 

13.0 

13.4 

13.9 

14.4 

0.0 

0.1 

0.1 

11  38.1 

6.4 

6.7 

7.0 

7.3 

7.7 

8.2 

8.4 

8.7 

9.0 

9.3 

9.6 

0.0 

0.1 

0.1 

48.1 

3.2 

3.3 

3.5 

3.7 

3.9 

4.1 

4.2 

4.3 

4.5 

4.6 

4.8 

0.0 

0.0 

0.0 

58.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 
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EXPLANATIONS  FOR  THE  STELLAR  OBSERVATIONS 


The  data  in  this  Ephemeris  are  arranged  for  the  surveying  practice  of  the  Bureau  of  Land  Management; 
the  methods  are  useful  in  any  survey  where  field  observations  are  to  be  made  for  the  ascertainment  of  the 
direction  of  a  line  in  terms  of  angular  value  referred  to  the  true  meridian  at  that  place. 

In  most  cases,  data  are  available  as  to  the  approximate  latitude  and  longitude  of  the  observing  station, 
and  preliminary  determinations  are  made  for  the  meridian  and  watch  correction  in  terms  of  local  mean  time. 
The  observations  of  the  stars  then  follow  on  an  observing  program  arranged  for  what  is  needed,  and  to 
suit  the  time  of  year,  the  latitude  of  the  station,  and  other  conditions  that  are  factors. 

A  complete  and  well  balanced  stellar  observing  program  will  include:  (1)  the  meridian  passage  of  one 
star  for  time  and  latitude;  (2)  Polaris  for  azimuth  and  latitude;  and  (3)  two  well  placed  stars,  one  easterly 
and  one  westerly,  both  for  azimuth,  and  one  or  both  for  time.  The  necessary  verifications  are  thus  accom¬ 
plished.  Instrumental  uncertainties  in  the  vertical  angle  readings  are  made  apparent  by  this  plan,  and 
are  compensated  by  taking  the  means  of  offsetting  values.  An  observation  may  be  made  to  verify  only 
one  or  two  values  when  the  remainder  are  already  well  determined. 


There  are  six  stellar  observing  periods:  (1)  late  afternoon,  daylight;  (2)  early  evening,  twilight;  (3) 
later  p.  m.,  after  dark,  illumination  required;  (4)  after  midnight,  ditto;  (5)  early  morning,  twilight;  and  (6) 
after  sunrise,  daylight.  The  stars  to  be  observed  are  chosen  after  deciding  upon  the  observing  period, 
and  making  the  selection  according  to  the  desired  position  in  hour  angle  and  declination. 

The  time  of  a  star’s  transit  is  to  be  reduced  from  the  tabulated  value  for  the  Greenwich  meridian  to 
the  longitude  of  the  station;  this  is  10  seconds  of  time  for  each  15°  (or  one  hour)  of  longitude,  subtracted 
for  west  longitude  (see  table  of  Sidereal  Conversions,  page  27);  this  will  give  the  correct  local  mean  time 
at  the  moment  of  the  star's  meridian  passage.  The  next  step  is  to  anticipate  the  probable  local  mean  time 
of  each  observation,  and  the  star’s  hour  angle  at  that  moment,  to  the  east  or  to  the  west  of  the  meridian. 


The  setting  positions  for  the  instrument  in  vertical  angle  (v)  and  in  horizontal  angle  (A)  are  computed 
on  the  basis  of  the  assumed  hour  angle  (t),  the  star’s  declination  (5),  and  the  known  or  approximate  latitude 
((f).  This  is  done  to  secure  a  setting  that  is  sufficiently  accurate  to  bring  the  star  within  The  field  of  the 
telescope,  especially  if  the  observation  is  to  be  by  daylight,  or  twilight;  less  accuracy  is  needed  just  for  the 
star’s  identification  if  the  observation  is  to  be  made  during  starlight.  The  preliminary  computations  may 
be  made  with  4-place  tables.  The  true  values  are  obtained  by  reduction  of  the  observations.  The  reduc¬ 
tions  for  stellar  observations  are  similar  to  the  methods  applicable  to  observations  of  the  sun,  and  employ 
the  same  equations. 

I  n  all  stellar  observations,  the  true  vertical  angle  (h)  is  equal  to  the  observed  vertical  angle  (v)  minus  the 
refraction  (r)  in  zenith  distance;  there  is  no  correction  for  parallax.  In  observations  of  the  sun,  the  true 
vertical  angle  (h)  is  equal  to  (v)  minus  (r)  plus  parallax;  see  table,  page  25. 

In  observations  of  the  sun,  the  meridian  passage  and  the  hour  angle  (t)  are  in  apparent  solar  time. 
The  equation  of  time  is  applied  to  give  the  watch  correction  in  terms  of  local  mean  time. 

In  observations  of  a  star,  the  hour  angle  (t)  is  in  terms  of  a  sidereal  rate;  a  subtraction  of  10  seconds 
per  hour  will  give  the  equivalent  mean  time  hour  angle.  (Sidereal  Conversions,  page  27). 

The  following  equations  are  regarded  as  the  most  useful  for  the  methods  stated  above: 

On  the  meridian,  the  vertical  angle:  h  =  90°  —  <p  ±  8  ;  (or)  =  90°  —  h  ±  5 

At  any  hour  angle:  sin  h  =  cos  t  cos  <p  cos  5  sin  <p  sin  8 


:  cos  t  = 
:  cos  A  = 


sin  h 


COS  (f>  cos  6 
sin  8 

cos  <f>  cos  h 


—  tan  (f>  tan  8 

—  tan  (f>  tan  h 


sin  8 


The  product  “sin  <p  sin  6"  and  the  fraction  “ - are  negative  for  south  declinations. 

r  cos  <p  cos  h 

The  product  “cos  t  cos  (p  cos  8"  is  negative  for  hour  angles  exceeding  six  hours  or  90°. 

The  product  “tan  <p  tan  8"  is  subtracted  for  north  declinations;  added  for  south  declinations. 


If  the  result  for  “cos  A"  is 


(positive 
|  negative 


the  horizontal  angle  counts  from  the 


Jnorth. 

jsouth. 


If  the  result  for  “cos  t”  is] P°sit*ye  [the  hour  angle  is|leSS  [than  six  hours  or  90°. 

(negative!  |morej 


By  a  stellar  equal-altitude  observation,  the  meridian  is  determined  as  the  mean  of  two  direction- 
pointings;  the  latitude  is  not  required;  there  are  no  corrections  as  to  declination.  A  mean  of  the  watch 
readings  at  the  moment  of  each  observation  is  equivalent  to  a  reading  at  the  time  of  the  star’s  meridian 
passage.  The  latitude  may  be  reduced  from  the  maximum  vertical  angle  at  meridian  passage. 

The  equations  as  written  and  explained  above  are  applicable  for  the  northern  latitudes;  suitable  trans¬ 
positions  are  required  for  observations  in  the  southern  latitudes. 
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MEAN  REFRACTIONS  IN  ZENITH  DISTANCE  AND  SDN'S  PARALLAX  IN  ALTITUDE 
Bar.  s  29.6  ins.  Temp,  r  50°  F. 
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COEFFICIENTS  TO  APPLY  TO  MEAN  REFRACTIONS  FOR  VARIATIONS  IN  BAROMETER  AND  TEMPERATURE 
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CONVERSION  OF  TIME  TO  ARC 
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t 
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/ 
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0 

0 

00 

15 

00 

30 

00 

45 

00 

60 

00 

75 

00 

90  00 

105 

00 

120 

00 

135 

00 

150 

00 

165 

00 

180  00 

l 

0 

15 

15 

15 

30 

15 

45 

15 

60 

15 

75 

15 

90  15 

105 

15 

120 

15 

135 

15 

150 

15 

165 

15 

180  15 

2 

0 

30 

15 

30 

30 

30 

45 

30 

60 

30 

75 

30 

90  30 

105 

30 

120 

30 

135 

30 

150 

30 

165 

30 

180  30 

3 

0 

45 

15 

45 

30 

45 

45 

45 

60 

45 

75 

45 

90  45 

105 

45 

120 

45 

135 

45 

150 

45 

165 

45 

180  45 

4 

1 

00 

16 

00 

31 

00 

46 

00 

61 

00 

76 

00 

91  00 

106 

00 

121 

00 

136 

00 

151 

00 

166 

00 

181  00 

5 

1 

15 

16 

15 

31 

15 

46 

15 

61 

15 

76 

15 

91  15 

106 

15 

121 

15 

136 

15 

151 

15 

166 

15 

181  15 

6 

1 

30 

16 

30 

31 

30 

46 

30 

61 

30 

76 

30 

91  30 

106 

30 

121 

30 

136 

30 

151 

30 

166 

30 

181  30 

7 

1 

45 

16 

45 

31 

45 

46 

45 

61 

45 

76 

45 

91  45 

106 

45 

121 

45 

136 

45 

151 

45 

166 

45 

181  45 

8 

2 

00 

17 

00 

32 

00 

47 

00 

62 

00 

77 

00 

92  00 

107 

00 

122 

00 

137 

00 

152 

00 

167 

00 

182  00 

9 

2 

15 

17 

15 

32 

15 

47 

15 

62 

15 

77 

15 

92  15 

107 

15 

122 

15 

137 

15 

152 

15 

167 

15 

182  15 

10 

2 

30 

17 

30 

32 

30 

47 

30 

62 

30 

77 

30 

92  30 

107 

30 

122 

30 

137 

30 

152 

30 

167 

30 

182  30 

11 

2 

45 

17 

45 

32 

45 

47 

45 

62 

45 

77 

45 

92  45 

107 

45 

122 

45 

137 

45 

152 

45 

167 

45 

182  45 

12 

3 

00 

18 

00 

33 

00 

48 

00 

63 

00 

78 

00 

93  00 

108 

00 

123 

00 

138 

00 

153 

00 

168 

00 

183  00 

13 

3 

15 

18 

15 

33 

15 

48 

15 

63 

15 

78 

15 

93  15 

108 

15 

123 

15 

138 

15 

153 

15 

168 

15 

183  15 

14 

3 

30 

18 

30 

33 

30 

48 

30 

63 

30 

78 

30 

93  30 

108 

30 

123 

30 
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30 

153 

30 

168 

30 

183  30 

15 

3 

45 

18 

45 

33 

45 

48 

45 

63 

45 

78 

45 

93  45 

108 

45 

123 

45 

138 

45 

153 

45 

168 

45 

183  45 

16 

4 

00 

19 

00 

34 

00 

49 

00 

64 

00 

79 

00 

94  00 

109 

00 

124 

00 

139 

00 

154 

00 

169 

00 

184  00 

17 

4 

15 

19 

15 

34 

15 

49 

15 

64 

15 

79 

15 

94  15 

109 

15 

124 

15 

139 

15 

154 

15 

169 

15 

184  15 

18 

4 

30 

19 

30 

34 

30 

49 

30 

64 

30 

79 

30 

94  30 

109 

30 

124 

30 

139 

30 

154 

30 

169 

30 

184  30 

19 

4 

45 

19 

45 

34 

45 

49 

45 

64 

45 

79 

45 

94  45 

109 

45 

124 

45 

139 

45 

154 

45 

169 

45 

184  45 

20 

5 

00 

20 

00 

35 

00 

50 

00 

65 

00 

80 

00 

95  00 

110 

00 

125 

00 

140 

00 

155 

00 

170 

00 

185  00 

21 

5 

15 

20 

15 

35 

15 

50 

15 

65 

15 

80 

15 

95  15 

110 

15 

125 

15 

140 

15 

155 

15 

170 

15 

185  15 

22 

5 

30 

20 

30 

35 

30 

50 

30 

65 

30 

80 

30 

95  30 

110 

30 

125 

30 

140 

30 

155 

30 

170 

30 

185  30 

23 

5 

45 

20 

45 

35 

45 

50 

45 

65 

45 

80 

45 

95  45 

110 

45 

125 

45 

140 

45 

155 

45 

170 

45 

185  45 

24 

6 

00 

21 

00 

36 

00 

51 

00 

66 

00 

81 

00 

96  00 

111 

00 

126 

00 

141 

00 

156 

00 

171 

00 

186  00 

25 

6 

15 

21 

15 

36 

15 

51 

15 

66 

15 

81 

15 

96  15 

111 

15 

126 

15 

141 

15 

156 

15 

171 

15 

186  15 

26 

6 

30 

21 

30 

36 

30 

51 

30 

66 

30 

81 

30 

96  30 

111 

30 

126 

30 

141 

30 

156 

30 

171 

30 

186  30 

27 

6 

45 

21 

45 

36 

45 

51 

45 

66 

45 

81 

45 

96  45 

111 

45 

126 

45 

141 

45 

156 

45 

171 

45 

186  45 

28 

7 

00 

22 

00 

37 

00 

52 

00 

67 

00 

82 

00 

97  00 

112 

00 

127 

00 

142 

00 

157 

00 

172 

00 

187  00 

29 

7 

15 

22 

15 

37 

15 

52 

15 

67 

15 

82 

15 

97  15 

112 

15 

127 

15 

142 

15 

157 

15 

172 

15 

187  15 

30 

7 

30 

22 

30 

37 

30 

52 

30 

67 

30 

82 

30 

97  30 

112 

30 

127 

30 

142 

30 

157 

30 

172 

30 

187  30 

31 

7 

45 

22 

45 

37 

45 

52 

45 

67 

45 

82 

45 

97  45 

112 

45 

127 

45 

142 

45 

157 

45 

172 

45 

187  45 

32 

8 

00 

23 

00 

38 

00 

53 

00 

68 

00 

83 

00 

98  00 

113 

00 

128 

00 

143 

00 

158 

00 

173 

00 

188  00 

33 

8 

15 

23 

15 

38 

15 

53 

15 

68 

15 

83 

15 

98  15 

113 

15 

128 

15 

143 

15 

158 

15 

173 

15 

188  15 

34 

8 

30 

23 

30 

38 

30 

53 

30 

68 

30 

83 

30 

98  30 

113 

30 

128 

30 

143 

30 

158 

30 

173 

30 

188  30 

35 

8 

45 

23 

45 

38 

45 

53 

45 

68 

45 

83 

45 

98  45 

113 

45 

128 

45 

143 

45 

158 

45 

173 

45 

188  45 

36 

9 

00 

24 

00 

39 

00 

54 

00 

69 

00 

84 

00 

99  00 

114 

00 

129 

00 

144 

00 

159 

00 

174 

00 

189  00 

37 

9 

15 

24 

15 

39 

15 

54 

15 

69 

15 

84 

15 

99  15 

114 

15 

129 

15 

144 

15 

159 

15 

174 

15 

189  15 

38 

9 

30 

24 

30 

39 

30 

54 

30 

69 

30 

84 

30 

99  30 

114 

30 

129 

30 

144 

30 

159 

30 

174 

30 

189  30 

39 

9 

45 

24 

45 

39 

45 

54 

45 

69 

45 

84 

45 

99  45 

114 

45 

129 

45 

144 

45 

159 

45 

174 

45 

189  45 

40 

10 

00 

25 

00 

40 

00 

55 

00 

70 

00 

85 

00 

100  00 

115 

00 

130 

00 

145 

00 

160 

00 

175 

00 

190  00 

41 

10 

15 

25 

15 

40 

15 

55 

15 

70 

15 

85 

15 

100  15 

115 

15 

130 

15 

145 

15 

160 

15 

175 

15 

190  15 

42 

10 

30 

25 

30 

40 

30 

55 

30 

70 

30 

85 

30 

100  30 

115 

30 

130 

30 

145 

30 

160 

30 

175 

30 

190  30 

43 

10 

45 

25 

45 

40 

45 

55 

45 

70 

45 

85 

45 

100  45 

115 

45 

130 

45 

145 

45 

160 

45 

175 

45 

190  45 

44 

11 

00 

26 

00 

41 

00 

56 

00 

71 

00 

86 

00 

101  00 

116 

00 

131 

00 

146 

00 

161 

00 

176 

00 

191  00 

45 

11 

15 

26 

15 

41 

15 

56 

15 

71 

15 

86 

15 

101  15 

116 

15 

131 

15 

146 

15 

161 

15 

176 

15 

191  15 

46 

11 

30 

26 

30 

41 

30 

56 

30 

71 

30 

86 

30 

101  30 

116 

30 

131 

30 

146 

30 

161 

30 

176 

30 

191  30 

47 

11 

45 

26 

45 

41 

45 

56 

45 

71 

45 

86 

45 

101  45 

116 

45 

131 

45 

146 

45 

161 

45 

176 

45 

191  45 

48 

12 

00 

27 

00 

42 

00 

57 

00 

72 

00 

87 

00 

102  00 

117 

00 

132 

00 

147 

00 

162 

00 

177 

00 

192  00 

49 

12 

15 

27 

15 

42 

15 

57 

15 

72 

15 

87 

15 

102  15 

117 

15 

132 

15 

147 

15 

162 

15 

177 

15 

192  15 

50 

12 

30 

27 

30 

42 

30 

57 

30 

72 

30 

87 

30 

102  30 

117 

30 

132 

30 

147 

30 

162 

30 

177 

30 

192  30 

51 

12 

45 

27 

45 

42 

45 

57 

45 

72 

45 

87 

45 

102  45 

117 

45 

132 

45 

147 

45 

162 

45 

177 

45 

192  45 

52 

13 

00 

28 

00 

43 

00 

58 

00 

73 

00 

88 

00 

103  00 

118 

00 

133 

00 

148 

00 

163 

00 

178 

00 

193  00 

53 

13 

15 

28 

15 

43 

15 

58 

15 

73 

15 

88 

15 

103  15 

118 

15 

133 

15 

148 

15 

163 

15 
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15 

193  15 

54 

13 

30 

28 
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43 

30 

58 

30 

73 

30 

88 

30 
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118 

30 

133 
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148 

30 

163 
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193  30 

55 

13 

45 

28 
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43 
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58 
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73 
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45 

163 

45 
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45 
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56 

14 

00 

29 

00 

44 

00 

59 

00 

74 

00 

89 

00 

104  00 

119 

00 

134 

00 

149 

00 

164 

00 

179 

00 

194  00 

57 

14 

15 

29 

15 

44 

15 

59 

15 

74 

15 

89 

15 

104  15 

119 

15 

134 

15 

149 

15 

164 

15 

179 

15 

194  15 

58 

14 

30 

29 

30 

44 

30 

59 

30 

74 

30 

89 

30 

104  30 

119 

30 

134 

30 

149 

30 

164 

30 

179 

30 

194  30 

59 

14 

45 

29 

45 

44 

45 

59 

45 

74 

45 

89 

45 

104  45 

119 

45 

134 

45 

149 

45 

164 

45 

179 

45 

194  45 

60 

15 

00 

30 

00 

45 

00 

60 

00 

75 

00 

90 

00 

105  00 

120 

00 

135 

00 

150 

00 

165 

00 

180 

00 

195  00 

Note  : 


To  convert  seconds  of  time  ,  use  the  first  column  for  the  number  of  seconds  and  the  second  column  for  the 
converted  value  in  minutes  and  seconds  of  arc  ;  for  example  33  seconds  of  time  =  8r15^  in  arc  . 
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CONVERSION  OF  ARC  TO  TIME 
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0.93 
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8 

32 
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10 

32 

16 

1.07 
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0 

36 
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36 

69 
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36 
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36 
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10 
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41 

2 
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71 

4 

44 
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44 
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44 

161 

10 

44 

22 

1.47 

12 

0 

48 

42 

2 

48 

72 

4 

48 

102 

6 

48 

132 

8 

48 

162 

10 

48 

24 

1.60 

13 

0 

52 

43 

2 

52 

73 

4 

52 

103 

6 

52 

133 

8 

52 

163 

10 

52 

26 

173 

14 

0 

56 

44 

2 

56 

74 

4 

56 

104 

6 

56 

134 

8 

56 

164 

10 

56 

28 

1.87 

15 

1 

00 

45 

3 

00 

75 

5 

00 

105 

7 

00 

135 

9 

00 

165 

11 

00 

30 

2.00 

16 

1 

04 

46 

3 

04 

76 

5 

04 

106 

7 

04 

136 

9 

04 

166 

11 

04 

32 

2.13 

17 

1 

08 

47 

3 

08 

77 

5 

08 

107 

7 

08 

137 

9 

08 

167 

11 

08 

34 

2.27 

18 

1 

12 

48 

3 

12 

78 

5 

12 

108 

7 

12 

138 

9 

12 

168 

11 

12 

36 

2.40 

19 

1 

16 

49 

3 

16 

79 

5 

16 

109 

7 

16 

139 

9 

16 

169 

11 

16 

38 

2.53 

20 

1 

20 

50 

3 

20 

80 

5 

20 

110 

7 

20 

140 

9 

20 

170 

11 

20 

40 

2.67 

21 

1 

24 

51 

3 

24 

81 

5 

24 

111 

7 

24 

141 

9 

24 

171 

11 

24 

42 

2.80 

22 

1 

28 

52 

3 

28 

82 

5 

28 

112 

7 

28 

142 

9 

28 

172 

11 

28 

44 

2.93 

23 

1 

32 

53 

3 

32 

83 

5 

32 

113 

7 

32 

143 

9 

32 

173 

11 

32 

46 

3.07 

24 

1 

36 

54 

3 

36 

84 

5 

36 

114 

7 

36 

144 

9 

36 

174 

11 

36 

48 

3.20 

25 

1 

40 

55 

3 

40 

85 

5 

40 

115 

7 

40 

145 

9 

40 

175 

11 

40 

50 

3.33 

26 

1 

44 

56 

3 

44 

86 

5 

44 

116 

7 

44 

146 

9 

44 

176 

11 

44 

52 

3.47 

27 

1 

48 

57 

3 

48 

87 

5 

48 

117 

7 

48 

147 

9 

48 

177 

11 

48 

54 

3.60 

28 

1 

52 

58 

3 

52 

88 

5 

52 

118 

7 

52 

148 

9 

52 

178 

11 

52 

56 

3.73 

29 

1 

56 

59 

3 

56 

89 

5 

56 

119 

7 

56 

149 

9 

56 

179 

11 

56 

58 

3.87 

30 

2 

00 

60 

4 

00 

90 

6 

00 

120 

8 

00 

150 

10 

00 

180 

12 

00 

60 

4.00 

Degrees  of  arc  convert  to  hours  and  minutes  of  time  ;  minutes  of  arc  convert  to  minutes  and 
seconds  of  time  .  See  right  hand  column  for  conversion  of  seconds  of  arc  to  seconds  of  time  . 


SIDEREAL  CONVERSIONS 


Longitude 

O 

o 

o 

o 

O 

m 

o 

CM 

o 

o 

o 

in 

O 

m 

o 

o 

o 

O 

O 

12°  30' 

15°  -00' 

Minutes 

Long. 

Hours 

0 

10 

20 

30 

40 

50 

60 

O 

m  s 

m  s 

m  s 

m  s 

m  s 

m  s 

m  s 

0 

0 

0  00 

0  02 

0  03 

0  05 

0  07 

0  08 

0  10 

15 

1 

0  10 

0  11 

0  13 

0  15 

0  16 

0  18 

0  20 

30 

2 

0  20 

0  21 

0  23 

0  25 

0  26 

0  28 

0  30 

45 

3 

0  30 

0  31 

0  33 

0  34 

0  36 

0  38 

0  39 

60 

4 

0  39 

0  41 

0  43 

0  44 

0  46 

0  48 

0  49 

75 

5 

0  49 

0  51 

0  53 

0  54 

0  56 

0  57 

0  59 

90 

6 

0  59 

1  01 

1  02 

1  04 

1  06 

1  07 

1  09 

105 

7 

1  09 

1  11 

1  12 

1  14 

1  15 

1  17 

1  19 

120 

8 

1  19 

1  20 

1  22 

1  24 

1  25 

1  27 

1  29 

135 

9 

1  29 

1  30 

1  32 

1  34 

1  35 

1  37 

1  38 

150 

10 

1  38 

1  40 

1  42 

1  43 

1  45 

1  47 

1  48 

165 

11 

1  48 

1  50 

1  52 

1  53 

1  55 

1  56 

1  58 

180 

12 

1  58 

2  00 

2  01 

2  03 

2  05 

2  06 

2  08 

Sidereal  into  mean  solar  time  :  To  be  subtracted  from  a  sidereal  time  interval  : 

Argument  ,  hours  and  minutes  of  sidereal  interval  . 

Mean  solar  into  sidereal  time  :  To  be  added  to  a  mean  time  interval  : 

Argument  ,  hours  and  minutes  of  mean  time  interval  . 
For  any  stellar  observation  :  Amount  to  be  subtracted  from  the  Greenwich  mean  time 

of  transit  or  elongation  to  obtain  local  mean  time  : 
Argument  ,  longitude  west  from  Greenwich  ;  add  for 
longitudes  east  from  Greenwich  . 
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FOR  FINDING  THE  VERTICAL  AND  HORIZONTAL  ANGLES  OF  A  STAR 
Natural  Sines,  Cosines,  and  Tangents 


The  product;  "sin  <p  sin  6"  is  negative  for  south  declinations. 


The  product:  "cos  t  cos  <p  cos  6"  is  negative  for  hour  angles 
exceeding  six  hours  or  90*. 


29 


FOR  FINDING  THE  VERTICAL  AND  HORIZONTAL  ANGLES  OF  A  STAR 
Natural  Sines,  Cosines,  and  Tangents 
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The  horizontal  angle  may  be  found  from  the  equation:  Cos  A 

"Sin  6"  is  negative  for  south  declinations. 

If  the  result  for  "cos  A"  is  ( the  horizontal  angle  oounts  from  the  /“or**1" 

l negative J  6  \ south. 
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PREPARING  FOR  THE  OBSERVATIONS 

The  modern  solar  transit,  as  developed  for  surveying  the  public  lands,  affords  a  ready  determination 
of  the  factors  of  time,  latitude,  and  azimuth,  which  are  the  starting  values  employed  in  the  stellar  observa¬ 
tions.  The  latter  are  designed  to  supply  the  desired  refinements  in  the  values,  better  than  the  limits  of 
the  solar  unit.  A  carefully  determined  meridian  is  used  in  making  the  instrumental  adjustments  and 
tests,  preliminary  to  the  running  of  the  lines,  and  the  direction  of  the  latter  is  verified  at  frequent  intervals. 

Since  few  solar  transits  are  in  general  use,  consideration  is  to  be  given  to  the  preliminary  steps  to  be 
taken  when  the  factors  of  time,  latitude,  and  azimuth  are  unknown,  or  are  only  roughly  approximate.  If 
nothing  is  to  be  assumed  as  known,  or  approximate,  it  is  well  to  begin  with  the  equal-altitude  observation 
on  the  sun,  or  one  of  the  known  bright  stars,  by  which  the  latitude,  azimuth,  and  time  may  all  be  derived. 

If  the  uncertainty  in  latitude  is  not  more  than  2'  or  3',  an  altitude  observation  of  the  sun,  or  any  known 
bright  star,  may  be  made,  from  which  to  derive  preliminary  values  for  time  and  azimuth,  using  the  approxi¬ 
mate  latitude  as  the  factor  until  its  value  can  be  suitably  corrected.  An  observation  of  Polaris  at  elongation 
may  be  made  without  exact  data  as  to  the  time  or  latitude. 

An  interpretation  of  the  terms  “approximate”  and  “rough"  may  be  helpful  in  clarifying  what  is  intended. 
These  terms  have  been  used  with  reference  to  the  preliminary  values  for  time,  latitude,  and  azimuth,  to  be 
regarded  as  more  or  less  reliable  for  the  identification  of  a  star  by  vertical  and  horizontal  angles.  For  this 
purpose  and  for  a  starlight  period,  a  rough  estimate  based  upon  incomplete  data,  employed  with  good  judg¬ 
ment,  may  allow  a  fairly  wide  tolerance  and  yet  be  entirely  acceptable  for  the  identification  of  a  star  without 
the  slightest  doubt.  However,  if  a  daylight  or  twilight  observing  period  is  proposed  the  setting  positions 
should  be  sufficiently  good  to  bring  the  star  within  the  middle-third  of  the  telescope.  The  time  of  passage 
across  the  field  is  slightly  more  than  4  minutes. 

Some  practice  in  making  the  observations  by  starlight  is  needed,  or  will  be  helpful,  before  making  the 
twilight  or  daylight  observations,  and  for  the  latter  it  is  desirable  to  prepare  the  data  for  several  positions 
for  the  sequence  of  settings  at  intervals  that  will  allow  for  the  reading  of  angles  and  the  instrumental  reversals. 
Obviously,  the  twilight  or  daylight  observation  will  depend  very  largely  upon  the  clearness  of  the  atmosphere. 

In  all  cases  the  finding  positions  are  for  the  identification  of  a  star,  and  having  served  that  purpose  the 
observation  proceeds  with  the  required  care  in  all  detail.  The  arrangement  of  the  data  and  the  suggestions 
as  to  the  observing  plan  are  intended  to  simplify  the  steps.  The  methods  for  a  well-balanced  observing 
program  are  good  for  results  within  ±  6  seconds  of  time ;  ±  1 5"  in  latitude  and  azimuth ;  for  vernier  readings 
to  the  nearest  30";  due  care  being  given  to  the  necessary  refinements  in  the  observing  and  in  the  reductions; 
these  limits  are  with  reference  to  the  one-minute  transit  ordinarily  supplied  to  the  field  parties. 

The  setting  positions  for  the  instrument,  in  vertical  angle  (v  or  h  for  this  purpose),  and  in  horizontal 
angle  (A)  counting  from  the  meridian  (or  from  an  approximate  north  and  south  line)  are  derived  from  the 
equations  after  having  determined  the  hour  angle  (t)  for  the  anticipated  moment  for  the  observation. 

The  4-place  tables  may  be  used  to  shorten  the  work,  as  being  sufficient  for  the  star’s  identification  or 


finding. 

Example. 

Star: 

6-10  1.1 

:  Approximate  latitude:  35°18' 

a  Tauri  (Aldebaran) 

6  : 

+16°28' 

t 

:  Anticipated  hour  angle:  4h43m  (70° 

sin  h  = 

cos  t  cos 

cos  5  +  sin  <p  sin  t 

cbs  A 

sin  S 

- - tan  tan  h 

COS  <p  cos 

h 

cos 

sin 

cos 

sin  tan 

t  = 

.330 

<fi  = 

.816 

.578 

.816 

.708 

S  = 

.959 

.283 

.283 

.2582 

.1636  (Products) 

.2582 

sin  h  = 

.4218  (Sum) 

h  = 

24°57/ 

.907 

.465 

.7401 

.3292  (Products) 

.3824  .3824  (Fraction) 

cos  A 

= 

.0532  (Diff.  +  ) 

A  =  86°57'  (Counting  from  the  north) 

In  general  make  each  reading  to  the  nearest  third  place,  regarding  the  values  as  merely  approximate. 
The  results  are  good  as  finding  positions,  or  for  the  star's  identification.  The  true  values  are  obtained  by 
careful  reduction  of  the  observations. 
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Lower  set  of  figures  for  onticipoted  local  mean  time  of  observation. 

Match  the  mark  for  the  anticipated  local  mean  time  of  observation  with  the  mark  for  the  date 


THE  STAR  CHART 

The  chart  visualizes  the  positions  of  the  selected  stars.  The  right  ascension  is  expressed  in  hours  of 
sidereal  time,  from  west  to  east,  counting  from  the  point  where  the  path  of  the  sun  in  its  northward  course 
in  declination  crosses  the  equator.  The  point  is  termed  the  vernal  equinox. 

The  sidereal  day  of  24  hours  is  approximately  4  minutes  shorter  than  the  ordinary  mean  solar  day; 
a  star  will  cross  the  meridian  approximately  4  minutes  earlier  each  succeeding  day;  on  one  calendar  day 
each  year  a  star  will  have  a  double  meridian  passage. 

The  chart  is  to  be  oriented  facing  south.  The  center  of  the  field  at  noon  on  any  date  may  be  interpolated 
(roughly)  between  the  marks  for  the  dates  as  indicated.  At  6  p.  m.,  local  mean  time,  the  center  of  the  field, 
or  line  for  the  meridian,  will  be  six  hours  to  the  left;  at  8  p.  m„  8  hours  to  the  left;  both  counting  from  the 
point  for  the  noon  of  the  date. 

The  interval  between  the  time  of  a  star's  meridian  passage  and  any  other  position  in  its  diurnal  circle 
is  the  star's  sidereal  hour  angle,  at  the  moment,  and  may  count  either  to  the  east  or  to  the  west. 

Anticipating  the  local  mean  time  of  an  observation,  a  star's  hour  angle,  at  that  moment,  may  be  scaled 
(roughly)  according  to  its  position  on  the  diagram  to  the  east  or  to  the  west  of  the  line  for  the  meridian  as 
placed  for  that  date  and  time 

The  calculations  for  the  reduction  of  an  observation  are  to  be  based  upon  the  exact  local  mean  time 
of  the  star's  meridian  passage  for  the  date  as  ascertained  from  the  tabulated  data,  from  which  the  sidereal 
interval,  or  hour  angle  at  the  moment  of  the  observation,  may  be  derived,  and  the  latter  converted  into  the 
equivalent  mean  time  interval. 

It  may  be  noted  that  the  time  factor  does  not  enter  into  the  equation  for  azimuth  in  the  reduction  of 
an  altitude  observation. 
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22/46  2.1 

a  Ophiuchi 

Equator 

ALd 

3  Leoms 

15/26  1.3 
a  Leon is 
(Regulus) 

12/20  0.5 

a  Con  Min. 
(Procyon) 

9/16  0.5  v 
•  a  Ononis 
(Beteigeux) 

a  Tauri 

(Aideboran) 

>»'1 

Ct  Pegosi 

26/54  2.5 

£  Pegosi 

North 

Decimation 

25/51  09 

• 

a  Aquilae 
(Airoi  r) 

7/li  0.3  # 

3  Ononis 
(R«g«i) 

South 

Decimation 

VE 

/  ^\7/5l 

• 

a  Virginis 

1.2 

1 

O 

^/25  2.2 

• 

Hydroe 

7/11  0,3 

0  Onon. s  • 
(Rigel) 

VE 

South 

Declination 

3/«  2.2 

0  Ceti 

27/56  1.3 

'  '  ■ —  . 

■ —  _0f 

a 

•  24/50  2.1 
Sogittorii 

- — ' 

the,  - 

2i/42^  i.2 
Ct  Scorpn 

—  '  ~~ 

(Spica) 

#11/18  -1.6 
a  Con  Mo. 
(Sinus) 

3/4  2.2 

• 

.3  Ceti 

^7/56  1.3 

a 

•  24/50  2.1 

Sogittarn 

ct  P.scis 

Austrolis 

(Fomolhout) 

(Antores) 

• 

18/36  2.3 

0  Centouri 

ct  piscis 

Australis 

(Fomolhout) 

June 

16 

» 

June 
'  1 

Moy 

_£i _ 

May 

'  i 

Apr 

16 

1 

wj<7» 

X,« 

Apr  C2.:£ 

'  1 

Mor 

>6 

_ 1 _ 

Mar 

1 

_ i _ 

Feb. 

-!!j _ 

Feb 

_Li _ 

Jon 

Jfj _ 

Jon 

1 

_ i _ 

_ 

Dec 

_ 

Nov. 

Jfj _ 

Nov 

_ 

Oct 

_!li _ 

Oct. 

_J _ 

Sept. 

Aug 

16 

Aug 

July 

10/17  -0  9 
O’  Corin® 
(Canobus) 

July 
'  1 

June 

Jii _ 

June 
'  1 

Moy 

l6i 

Moy 

A^r 

Jit _ 

1  cn 

>.|w 

Y  2  pr 

1  1 

Mor. 

Mor 

_ J _ 

Feb 

16 

_1 _ 

Feb 

_j _ 

T 

_ 1 _ 

Jon 

_j _ 

30” 


15* 


15' 


30“ 


30“ 


45“ 


45“ 


60” 


60* 


Referred  to  the  meridian  ot  noon  on  the  dotes  os  shown 
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